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(57) Abstract: Antitumor agcats containing as the active ingredient thiadiazoline derivatives represented by 
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^ * =1 ;?;3.:=.-ir— ixa >'X (B i o c h em. Biophys. Res. 
Commun.)^ 2 6 3#> p. 3 9 8 (1 9 9 9^)]o 



^fjtiTVN^So :i<^j;5^^Eg5 ^^mtg^^:ov^T^i:. ^i*#A^a^#M6^l?a$^J 

^fflV^fct httc0^i?^lf;6^53§g^;^HC$ixTV^§ [-fe/l^ (Ce 1 1), 8 3^. 
p. 1 1 5 9 (1 9 9 5¥). v^-r— :^>'l--;r:/--fe7l"/V;^-ns;?- (J. 
Cell B i o 1 1 5 0#. p. 9 7 5 (2 0 0 0^). Hi^g^. 1 
p. 4 3 9 (1 9 9 9^)]„ 

t h E g 5 (^3l^^f4 1 9 9 ^m^^ ^-^l^-i^^^s^^U^^m^^fc^cD 

t hE g 5am;tseMco|§^i:-e;n'Sr^iJII b;rcatg^^36S^^^i^TV^5 [-fe/v 

(Cell). 8 3^. p. 1 1 5 9 ( 1 9 9 5^)]o jt^-^^fiG e n B a n k 
accession iiumber:X85137, NMO 0 4 5 2 3, 
U3 7 4 2 6 ^ \.X<ck^^'f—if^-.MZ.^m^^X\^^^ t hE g 5 a;tBI^'I4;5Sj^ 

i-i^B^)V'T:^'fK — ':t'f*'^^:^'yi/—X':t'f'=^—:^7s::i^— (Pr o c. 
Natl. Acad. S c i . USA)x 9 6^. p. 9106 (199 9^). 
4::^^%:^ hU— (Biochemistry), 35 p. 2365 

(1 9 9 6^)] tmm(D^mkm^\ xmM^x^m.x^tL'i^ hEg 5(dn5^^ 
if^mm E g 5 \m-t^^\m^m^^i^ui^iM^mm'^^fhxy^^ 

li>\—r;V'irzf ' /<'^:^ni^ij;V' (J. Biological 

Chemistry), 276 p. 26496 (2001^), -{r^;^!-!;— • 



2 



Ji.«WA 4BI W V ■< V Jft.w«««r «r 




/-^^i^fne^— (Ch eWi s t r y &B i o 1 o g y 9W p. 9 8 9 

(2 0 0 2¥)]o 



c . 



Natl. Acad. Sci. USA), 9 9#, p. 446 5 (200 2<^), 
US6414121Bl]o 

19 . ^<Dmmm-mmmm-bmt>^^m m^\t. mm., '^w^. 'M^-x. mm^. 

9 8 2 7 8-^. m^^JkmMO 2/5 6 8 8 0^. M^'^M^O 2/5 7 2 4 4-f-. 
h -fe/l^ • /^^;^Di^— (Tr end s in Cell 

Biology), 1 2#, p. 58 5 (2 0 0 2¥)]o 

(Mo n a s t r o 1 ) (S c i e n c e), 2 8 6^, p. 9 7 1 

(1 9 9 9^)], ^•^y'y (H^<2^^^0 1/9 8 2 7 8-^). y^^i^'^ 



^^m^^^mmo 2/0 5 7 24 4#), hvy^:=^/^;^^i^m^i^i\ 



%<^mf^o 2/0 5 6 8 8 0-^), v't kp fc°y ^i^ymmi^ mm^Mmm.o 2/ 

0 7 9 1 4 9#. m^<ikm^O 2/0 7 9 16 9^) flt'it)m^^tlX\^^6o 

'^Ti^Ty^v>mmi^thx\-i. m^m'f'^^^yhG (stat6) ^mmm 



2000-229959^, 



0 1/5 6 9 9 4-t)o *fc^»^t4. 



ACE|i.^^ttf^if^^i-5t)(^ (H^<2fTC9 3/2 2 3 1 1-^, #|iBg6 2- 
5 3 9 7 6-^, v^-Y— -^/V" • ^^>':^*7X>f • >Jr^;^;lx. yf-^^^ 

(J.Bangladesh Chem. Soc), 5^, p. 1 2 7 (1 9 9 2 



¥)). ^^•a^mmf^m^^i-^iho m^j^mmo s/o 5 1 8 5 4-§-, z^^- 
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•r;\y':i-f';iy'^i^^"ir^:^h])- (J. Med, d©em.). 4 4#. 



p. 44 1 6 (2 0 0 1^)) ;55^btlXVN;5 




m^^^BMo 1/5 6 9 9 4#)*5j;o?2^iicT!;— /us^^f^f-Ti^ry^y 

2000-159756^) ;5S^5>tl/TV^^o ^ 2{iLiC^>' 

af--f:J^ y ixi:^ . (Ch em i s t r y of 

Heterocycl ic Compounds)^ 35 p. 87 (1999 
¥))o 



:^mmu. UT<D (1) - (5 6) itcm-t^o 



(1) -^^ (I) 



R2 



(I) 



<^t> ZJtMM^^. *fc(4-S(=0)-^^U RMim^^b<Ji#E^© 
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m 



4 



-OR' R'fitulER'^: 



-C (=W^) R^2 [^4'^ WM*^^M-^*fc{4?iS^i^^-^^U. R^^I^tK^J^ 

hV< li#g^(0^aT7l'^::^/K gl^t> b < ti^^g^c^ v'rJ' n T/l^^/K 



t> b < fi^gi^OT y -/W. gm^) b < \±^U^(D 



Y 1 tcit^nm^^m b. r ^ ^ {^grnti b < {*^gm©{smT/w=¥>^. 

b< ti#gife(DMT/l'<^::^/K g^t> b< »#^g^(7)i£j^T/V'=a^::^/K g 
^) b< tt^gmt^v^rJ^ oT/V^aEu/v^ g|^t> b< ti^gmOT y -/V^fcfig^t) 

* 

b < (4#g|^(0»^^^^i-) . tfc\t-NR^''R^^ (^if, Ri^*5j;U?R^5 



< ft^g^OiS^T/V'Jrn/v, g^^ b< t4^g^(D<£^T;^=ar::^/K *^'b b< 
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- (CR^«^R^«^) „i-Q- (CR^«^R^^°) {^l^s Qfi^^-a^. 

• 'b b< \t.WW^(Oy s.:^ uy^tciti^^ X2 TiV^ bx m 1 *3 XT^m 2 JiP 

— * fcttM^^^o T 0 ~ 4 m 1 m 2 0 t Ji?"^ e>-f s 

b< (i^gmoiSmT;u=3r/K gi^'fe b< {•i.^m.^oi&mT;i^^:=^/K b< 

#g^(OTy-;K g^t)b<ti#m^(D:K*^^. -CONR^^R^^ (^l^, 

R''43j:0R''}t|Hl-'-Sfc{±^^.&oT. tK^E^^s g^^3b<tt^g^cD{g;^T 
^/v-s gifet) b< nr/i^^jK g^tj b< \t^U^(Dr y — /i^^fc 

-S02NR2°R^' (^if. R2°*5J:tJ^R2M«:^^^*;^^f^^|E<^R''*5J;TJ^R''i: 
mmxh^) ^fcf:i-COR" (^ff'x R"f*7K^i^^. gm'b.b< (*^gm<^ . 
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1 1 v 



r/V^=^/K g^'b L^^S^cDi/^ nT;^=3r/K M^^w: \t^m.^(D7 ]) — 




m-hL<\-^^m^(D^mm^. -cor^^ R^'iiTk^i^i^. g^^'bu< 



■ « 

Mo 



(2) R^;6sg^t> t< n^wM(Dmmr/vic=./K gmt> l< ^^g^or y 
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5 (1) mm(DWM.Mo 

* 

»^^T*&S (1) tBitO^ffiJ^Jo 

(5) R^:iSmi^tjU<(i#gm<^Ty-/l--Cfe6 (1) tB«(7)^ffi5»^Jo 

( 6 ) R ^ L < \mm.^<r>'mcr )^^=^)\^-^h ^ ( l ) tB«c(^^lii5^^Jo 

j|^T/K^-/WT&5 (1) IB^O^lM^Jo 

(8) R^ja^Tk^M^^. ■gl^^>b<ti^m^©igiJT/V'^;i-^fc(± 

-C (=W^) R^2 (^t^^ W^:j3j:TOi2(«^mBulB^lRlttTfc§) T'fcS 

« 

(1) ~ (7) <D^^■ri^/&^^^:|B«fe(0^ffi»J„ 

(9) R2;5S-C (=W^) R^2 (^"t". W^*5j:tJ?Ri2(i^;h.'etLMtEillia-e 

feS) T*fc5 (1) ~ (7) m^-f^%AzMWi.(o^mM^\. 

(10) R 1 H>m.%:% U < tt^m^oiBi^T/i'^ar/^. mm t> b < 

v- ^ o T/U=3r/VT$j -5 ( 8 ) :i ( 9 ) ^i^O^JiiJi^Jo 

(11) R''H^m.^h\.<\mm^m^^^rj\^^)V'Qh^ (8) *fcf:i o) 

(12) R^^;5S{gigiT/l'^>'^-efcS (8) (9) tB|fe(^«Mo 

(13) W^;is^^il-i^-^fe§ (8) ~ (12) OV>-ftud>{c|B«<^^Ml^Jo 

(14) R^idsg^i L< \'mm.^(D^Wf\^^j\^s u< fi^m^t^i&ii 

fe^ (1) ~ (13) (DV^m^>^^:fB«cO^M5t^Jo 

(15) R«;5Sg^t5U<«^g^O(SaT/^^/^-efc5 (1) ~ (13) <DV^ 
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(16) K^t^w^mcnx^^/vx-h^ (1) ~ (13) m^-TMAz-m^cD^ 
Mo 

:-efc-5 (1) ~ (.1 6) (DV^•rtt;^)4^: 



(18) R ^ 1^ b < \mw^(o r y -/^^ \m.^ t> u < 

^^-efo^ (1) (16) (OV^-ftV^^ct5^0fe^[;®2®^Jo 

^/VT*fe5 (1) ~ (16) (OV ^-f ttJ&^miB^OfeLlitiK^Jo 
(2 0) t^H^-m\^fii^X 

- (CRl^^R^^^) raX-^- (CR^«^R^'°) (^^^ ^''^ ^'^^^ 

Ri6c^ Ri6D^ ml43j;t/m2{«tbmtulBi:I^^T?fo5) .^^-f" (D ~ 
(13) (DV^Ti^;^4ctB^(^^Jil5^io 

(2 1) R^iR^J^S-J^tC/^oT- (CHa) „i-Q- (CH^) (^^^^ 
Q. ml*3j:-0?m2ri^tV^ix|ulBi:I^aT*fe^) ^^"T (1) ~ (13) (Z)VNf 

(2 2) Q;5S^^%t<ft^ei^<073i:^l^:/-efcS (2 0) ^fdtt (2 1) E 



(2 3) (1) ~ (2 2) OV^Ttl/MClB^O^Ti^Ty^y It O 



(2 4) (I A) 



r2A 

r3a N-N 

(I A) 
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<5r=yi.^fc«-c (=w) (^^. w:!ii^^m^\t^^^timmtmm'r^h^) 

X'h^t^. R'^*3cttJ^R*^f«4x-ieWtBR\ R'*5<tU«R^tl^aT* 

-fe^/^-C^fcf). ;ei^oR3^*fcf^R''^<D— ;^;$5^^/^r*fe!9. m;^;^^ 2 -;^:3E^y7'■ 
(C) R';asE^'bb<{:i^g^(^Ty-/i'Tfe^i:#. R^^fi-C (=W) R^ 
- (CHg) ^NHSOaR^^ k 1 ~ 6 (D^ic<lr^ U R'«f*mi^t)L< 

m.^<DmkT/l'^c:^/U, -NR^«R«« (^4"^ R^^*5J;OT«^(«tb€tl.BUtBR 

^PaT*$>«9. R'^*5J:rJ^R'*'(«tV^nMlB(DR^*3J:tJ«R«i:|^a-C*fe'5) * 
tzn- (CHg) ^NHC (=0) R'° i^^. kl-itmtmmXh^, R^°«HU 

(2 5) z«Miii^-t?$>s (2 4) m^(D^rV'T:/v ymmw^t.tci-i.^0m 

V-/i^t.fatm.^'hh<it$^m^(r>l^^m^Mnmxh^ (2 4) t.tc\t (2 5) 

(27) R^/5SgifetjL<ri#^g^(OTy-/VTfcS (2 4) (2 5) IB 
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(2 8) R^7f)m^W.<\tWm^(0y :^=^/l'X'h^ (2^ ttc\t (2 5) IB 

(2 9) R^tmW:tV<\t$^M.^(DimT/l^^::^/VX'h^ (24) t^TM 

(3 0) R^im^&iT/l^^/l^Xh^ (2 4) t.tc\t (2 5) ISttt^^Tv^T 

(3 1) R^;5S-C (=W) (^^i^ W*5 j;t;RS{«tl.-ettHtffBi P^T^fc 
5) (2 4) -^TM (2 5) tEife(D9^Tv^Ty^y V^##:*fc:{4^0^S^ 

(32) wammm^xh -5(31) ib^cd^^t v^t / y ^-^^^^s fcf^-?:(^^ 

(3 3) .R^;55-NR^R« (^(f", R^*3<tt/R««-^tLmMIB^I^^T'feS) 
(3 1) t.fc\t (3 2) |Bit(O^Tv?Ty*y Vf|#i2ts:^fcf*-^0^31^6^t3: 

(3 4) R2^;5S-c(=0)R^' (^'f'. R '^f«fB^lRiaT'fc§) T'fc^ 

(2 4) ~ (3 3) m'^-rii^^i^BM(o^Ti^T:/])ywmw^t.fcn^(DmMm^ 

(35) R ^ 2 ;6S{£ji^r /V:3{^7V-Cfo S (34) fSmo^T v^T >^ U ^'Sl^^* tc 

(3 6) R3^;5W^t>L<}4^E^(D^I^T/l^:¥>'l--efe5 (24) ~ (3 5) 

(3 7) R'^;5S- (CHJ ^NHSOgR^^ (^"t". k*5 j^tJ^R^^ii-ttb-en 
gtlia^lia-efeS). - (CHa) kNR'^R^^ (^tf. k. R '*=*3 j;l5R«<^tt-ie 
timB(ilBi:ll^T*fe5) *fc{i- (CHJ kNHC (=0) R^° (^4'^ k*5 

^x^R'^'d^ti^^mmtmrnxh^) vh^ (24) ~ (35) (Dv^-ft^;&^^- 

(3 8) R3^;6S- (CH2) ^NHSO^R^^ (^cf, k*5 J;ij^R ^^fi^tb-^^L 
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tmtmmx'h^) x-%l> (24) ~ (35) m^^tiM^^^o^'Ti^ry^]}:^ 

mrni^t tc (Dmm^&j t-fp^ ^^^^^ 

^mm^m^xh^ (24) ~ os) (D\^^-fnMctm<D^T'JTy^})>'mmi^ 

(4 0). R''''t)m^hL<\t0m.^<DTV—/^Xh^ (2 4) ~ (3 8) CDV^ 

:n:::^/lxT*fc-5 (2 4) ~ (3 8) (Dl^^-r^M^B^CD^T ^JT^ V ymUW^^fcit 
(4 2) R^^;5S7 3ir:;l^Tfc^ (2 4) ~ (3 8) (D\^^irflM^U^(D'^Ti^ 
(43) ( 2 4 ) ~ ( 4 2 ) <^l/^T ;h/:6^J:|S^O^T i^T ^ y fcji-?: 
(4 4) (2 4) ~ (4 2) (D\i^Ttl7!)'^l^^M.(0^Ti^TyVl^mUW-t.tc\t^ 
(45) (24)~(42) (^VN-ftt;6='li:tE^05^Tv^Ty y 

(0Mm^m\mm^ti^M^^^^^tLx^^ir^m^mMi)mi:>^^B.(Di^ 
mi 

(4 6) (24) - (4 2) (^V^Ttl/;&^J:|Bft(^^Tv>T)/y >'il^{2|s:*;^c:Jl^ 
(4 7) (1) ~ (2 2) (D\^^-f^MZ.%^<D'r7-J7y^jymMW-'ttz.\±^(D 

(4 8) (1) ~ (2 2) (DV^-ftU/&^(e:|a^(D5^TS^T>^y i^^##:*fc:f«<D 

E g- 5 (OPlW;^jfe„ 
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(4 9) ^je^j 



(Dfcl^O (1) (2 2) (DV^i1TO4c:E^<^^Tv^T 



(5 0) um^^-''y^^Eg5mMM(0M^(Dtz.^(D (1) ^ (2 2) (D\,^irtii)^ 

(5 1) (2 4) ~ (4 2) (Dl/^-f:h.;?>^tc:|5m(^5^Tv?Ti^U 
E g 5 <DPl#^lfeo 

(5 2) . (2 4) ~ (4 2) (DVN-ftl./5^;itBm<^^Tv^T:/y ^^^2i^^*fc(« 
(53) (24)~(42) (DV^-ftbMC|Bife<^^Ti^Ty^y >'^^^$:*fcf« 



(5 4) M^^^t-v-^-E g 5 Pl^^JOMit<^fi:fe(^ (2 4) (4 2) OV^•rtl/ 
(5 5) ^JiS*S]?ii;as^:b5^^<^f^i^^i'^^5t<^^cie)0 (2 4) ~ (4 2) (DV^ 
(5 6) ^Jil1»^J(^iK3t(0fcfeO (2 4) - (4 2) OV^Ttb^^(^:|B^O^Ti^ 



UT. (I) x^m^ti^it^i^is^n~^^ (I A) -e^^n^^b-a-i^^ 

« 

^fi'emt-^m (I) 43j:tHb-a^ti (I A) tv^5o m(D^-^<oit'^m\^o\f^x 
-0.^ (I) *5J:tj?-^^ (I A) (D#^o;ta^^:*5V^T. 



1 0(D 
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a. 



^/K s e c-'f^/K t e r t-^^^/K ^V^/K V^^-^/K 

/W ^^i^/K ^:i^^/K y-/K xv'/^^H;6Sfetf e>ti'So e^iSar 

•^=3r-t-/K y^>^/K <lf;i^fetf ^tb^o 

(v) ry-zK Ty-/i^;^=3ri/*3j:tj«Ty— /^T$y or y-/ugpi>^ UTf±. 



iv i) ^■ 



3 — 8 M<^^;65^'a' UfcZl^^fjif^ =^i4x 



#:6^lJ:(i7y;K ^^^ir^/K ^^y^5^a^c^/K t'py/K t:'yi^/K t°yi^r^/K 

^i5^vy/K ^'9y^v/K hyryy/K ^T>^y/K -fy^r^/y/K ^t->? 
ryy/K :t^f-yy/K ;^-'¥-y-i^Tyy/K f y $ >:;?r^/K -ri^Ky/v, ^y-r 
^ K y /K -<:/y^r y^ y /k ^^//-y ^ y /k -o-/ h y t y y /v. ^y y 
/K '<y=¥yy/K ^-^yy::^/!^. fc:'7^>'^?'^^^}5Sfctf ^>;h/5o 



(v i i) 
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* 

^/u^y^/i^. f-;^-*7^5iN y ci/K ;a-^i^y*y 

« 

(v i i.i) mmir^^mw^^t-mi^ti:'ox'Bfi^^fi^^mm^tLxn.m±. 

y^])i>'^/K t°^7v^^/K Jj-N^fc°^7v^^;K.Tv^y v'-ZK Tif 

(i x) iy^ur^i^^i^ytLXn. mPL\-fm^^B-^S<Di^i!^ tiT/^^u>, M: 

flxy, i/^vi^y^uy^ i/^n^^-yU 

(x i) U^i^^T/l^^/K m^^B.T/U=^^i^. g|^®0T/W^^/K 
tiJ'^l^cD. 0*L<f4 1-3(0. 

/M3<5^V, t KP=3eix, :t^y. -hP> Tv^K. iXTy. 
t VX\t. m-'t.tc\±^:^loXm:^\tM.^^ 1 ~ 3 
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» 



(a) iliaX'fc'S). 



(a) bnm-^h^). 



(x i i) il^^T-fe^), 



(1 



(x i i i) tmW^h^)^ 



(b) tnm-^h^). 
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(b) 



.cDmmTy-/H^*5{t6g^S (x i i) i:l^a-e$>'5)x 



l;iio(t^ff^S (x i i i) t\^mxh^). 



(x i i)i:l^a-C&^). 



(b) ii^^-efc 



(b) 



(b) 



{is ^ia(DE^Ty-;Hc*3{t-5 



Ty-/W;i*5tt'5 



(x i i) tn^xh^). 



^laoE 



(x i i i) t. 
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(b) tmmx*h^) ^m-r7!)\ ^tm 




(x i i i) tmmxh^) ^m^-r^i 



(b) 

(b) i:P^-efc§). 



(b) 



(xi i) tW\^Xh^). ^tcit 



(xi i i) ^m'f-7b\ t.fc\t 



(x i i i) tmmxh^) ^nm-t:6>. 



it. 



it. 



(c) tm^xh^). 
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(c) t 



* 



(x i i) i:P^-ei?5). 



(x i i i) ^H^-Cfc^) 



3 5 rv4-l= 



(d) 



(c) i:P^T*^§)> 



1> L< (t^E^«^{giaT/w=ar/^5^:r (^m^ig;^T/U'=3ryv5^:^l3:*3tt 



(c) i;I^a-C'fc§). 



(x i i) <i:i^^T?fe5). 



(DM 



(x i i i) i:lRl^T*fe^). 



(x i i) t^mx-h^). 
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«^L. R 



-O (CHa^gO) ^R36 (^4', n^!--! 



3 6 



(c) i:(siex-^'5)x 



(x i i) tmmx-h^). m.^i> \^ < it^M.^o 



(x i i i) tmmx^h^). T^y. igii^T/u^/i-T^y *fc{tv? 

_NR38r39 (^cf,^ R3 8*3j;tJ«R3 3^«i^-ei^t^ffB(DR'°*3j;t;5R^ 

(c) tmmxh^). 



(c) tmrnxh^). 



(c) ^I^axfc-S). 



(x i i) ^I^a-CSt)^)^ 




(x i i i) tmmxh^). 
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t 

^^(i. mmom^^BT/i^^M^^n^wM^ (c) tmmx^h^). 

g^^^^^l^:*5ttSS^S (x i i i) i:l^ftT*fcS)x 
-NR^'^R*^ R^'*3J;OT^ni-?:tbmMIBOR^°*5j;t5R^ 

* 

i) tm^xh^). t.fc\t 
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mEg^»itstcjbnt5Ei^^ (x i i i) tmmx^h^) 

* 

*5tj-sgm^ (x i i i) tmmxh^) ^"BM-^y. 

mTy-/Hc*3itsmmS (x i i) i:(^^T*fe-5)s *fctt 
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1 



-SOoR^" Kft"^ R50}j. 




I 

* 



(c) bmmx-h^). 



(c) i:l^a-t*fc§). 



(x i i) h^mxh^). 



t 



(x i i i) ^;(rI^-C&S)x 



-NR^^R^^ (^^1^. RS^*3j;t;5R5^f«n^^xMIB<^R'°:fe<fctJ^R^'^P 
-OSOgR^' (^fx R'^JtMlE(DR^*'iI^a"efe5) 



'(g^T;U'$^=^/^ (i i)> '!m.r;v^=^}V (i i i). i/^xi7?v^;v 
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(i v). ry-/^ 



(v i i). mmi-^^^^h-m\^ti:^x 



i (v i i i) j3j;T^/ND>{rV (x) tmrnX-hiQ. i^i^WiT/l' 



i 

(x i i) g^Ty-/K gl^T y E^T y -/i^T ^ / *3 j;t;s^7 



(e) h 



3 



(f ) hnmxh-^). 



T y 



(f) tmmxh 
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/M^^'i^, tKo=ari/, ti)Vit^^^y. >>r/s ^bn. 
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(g) mWk^hVi. 



(g) iN^T^fe^). 



(g) 



it. SulB<^g^Ty-/KC*5lj-6 



(g) ^pax*&^). 

i;^^^/}^ jo It 5 



(g) il^^T^feS). 



(g) ilH^Tfc^). 



ry *-;Wc;}3lt§ 



(g) 



n'5^Vfi^tl-etVH&IB(D<Si^T/V"5r::^/^ (i i), {6aT/i-=3r^/^ (i i i). iXjJ^ 
DT/^ds^/i- (i v) *5j;tJ«/NPy:/ (x) tmmx-h'O. i^i&MTji'^/^T^/O 



(?5Ty-/U^5>f4BUlBOTy-/l' (v) ^P^T*fe»9. 




(v i i) ^ 



(x i i i ) 
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% (Dtzi^ii^/^^^, ^^m^^-fb^-es^ § ix^^^K^©#A 

■ 

i/;^ (Protective Groups in Organic 
Synthes i s), ^^^J—l^ (T. W. G r e e n e s ) a >' • !7 U 

— • T^'K • f-^'X • ^-^i-^^'Wxiy K (J o hn Wile y&S o n s 

Inc.) (1 9 8 1^)] /^if^;^VN:5^:^l;:J:t), ifiMb-a^'^^^jil-'Sr 

■ 
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« 

(D^^immm^vh^it^m d a) f*. mmyj^m^o 3/0 5 1 s 5 



R2 

(I I) 



XSl -1 



NH. 



r2 
r3 )^~^ 
R 



JlM1-2 




(I I I) 



R2 

r4 

(I a) 



RiB 



I 

1 

1 - 1 . 

'fb-^^j (III) it-J^—t/v • • if • -i^ ^ jtz/i- • y f-ctx-f — • ^ 

3 -i^^i^a i^X (J. Chem. Soc. Chem. C ommun.)^ 



p. 8 7 3 (1 9 9 8¥) 



•rfi:i:>hs it^m ( 1 1 1 ) (4. it^m (II) ^mmmx-t.fc\tm^tmm^. 

1 ~ 3 0 ^40^!|;t(f |§E5gM-f h y A, ffijg^ t e r t -'f^)Vfii ^(DffiSi^^b 
^^L^\Z.]^>^ DT 3 l> jb:^7 yi>A^l~30 ^ft^U LTx - 5 0 "C- 2 0 0 "COf^O 
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uy=7l^ (THF). 1, 4-v?:t^f->'. N, N-i^^ ^/l^^i^/^i^T ^ K 
(DMF). N-^^/Vk°ciy (NMP)^ il^fi:Et^h\fhf\.. r^b^^iT* 

^i^:, -fb-^tj (III) ^M5ti-5^i:^-Ct^o •ttiit>%. it^m (I D. 

(1 1 1) ^UTt-f^^Lthx^^o 

JMl-2 

\\:.-^m (la) fi. ±M<DlMl-lX'^hfh^\t-^m (I I I) i:l~30^ 

*(D (R^^) (R^) ; {^^. K'-^\mmtnmxh^ . m[*;^x, mi^, 

R^«t KDdf'X ^\Utm^(oy^'^^>. m^bm^(o'mcrf\^^jv. stria <bi^ 

1") h ji^'^^^ilKtfix 0 . 0 0 1 ~ 1 ^ft©51^MMj^.<^#^T. - 5 0 
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Tirh— hy/K W^=^^z^. THF, 1, A-i/^^'fy. 

DMF. NMP, i^ti}£f)^h\ihi\^s ^tl/^^^^-e^fctt^^LT^v^6::^/&^ 

■ 

^^'^J^/V'T-fe^/^Tir h:^— \f:^ (1, 5 -v':^' ^y-i^/K 

h y hy (o- h y;^) i, i' -t';^ (i? 

2, 2' -ifT^ (v^7ai— /) -1, 1' -lf■:^7^;K 1, 2- 
h y :3i^ywT ^ i^^ -^oi^/i^T $ im.it'r h y i> As TK^^b;^; y 

2 



-tl xh^W^-^m (I b) i^T^^xm^-^^&v^Mit1-^ri:>bT'#^„ 

(III) (lb) 

(^it"^ X\ R\ R3*5J:-c;Rn*^:tx^;ixMtB^PftT*fc«5) 



XS2 

it-^m (lb) (4. Mig^l(^Xmi-lT#btbS'fb^ii^ (III) ^1 
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TT Vr AWmJtV*^*J'^M-^ 

i^^M(D^<yi^^Mm^^r. m^i^x*^tc\tm^^i:^i^'^. -sot:- 

-Ct-So ^(Ot^. 0. 0 1~2 0^*(Dji^?^^Ml^J^iD;t> 

-hy/K h/l-^:/. i^^^^/K THF, 1, 4 -i^:t=¥f->'. DMF. NMP^ 

:7-f>', 1, 1' -\f:^ /^3t:y<^7>f /) >'3:n-fe>', 2, 2* -If^ (v^ 

:73i^/ixj^:;^7-f y) -1, 1' -if":^:7^/K l, 2-ifx (i:!^7:i^=^/i'^:^y 

^.MtVf-^J^s yyit^i^'^J^. hycn^;UT5>'. S?:3^^/VT 5: TK^fb 
^^^Et^fe^S^b-a^tl (I c ) fi. #11 2 0 0 0 - 1 5 9 7 5 6 -^/^ ilCfB«feO;^ 

fc^s) xh^it-^ (I d) {b-a^ti (I) (DohR^ti^a^mWs'^xh^mt^ 
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H R2B 

rsJn-N EEi ^ N-N 

(le) (Id) 

*><7)g|^tt<fi^m^^(;9#;jg^T/U'dr/^^fc(i-C (=0) R^^ ^^^^ 

mi 

-fb^^^ (Id) (4, 'fb-a-t! (I e) 1~3 0^*(DR2»X2 (^-t-, R^^fitu 

(R*^co) 20 R'^'iimmtmmx-h^) t^. mm-mx-'^tcim^tj: 

ii^ J^C^^i: UTf4. '9r!|;ljf^ ^ y oi^j? y -/v^ a a p« tJ? T-fe h 
^hV/K h/V^^-. i^^o^^/K THF. 1, 4-i^:t^f->, DMF. NMP 

n [5. 4. 0] tJ^^-T^^-y-oi:^ (DBU), 4-'i/:^'}-fVT % ^ i/l^fl 

\tt^h\ih^s z.^h-kmkx-^fz.\m^\^xn\^h:Lhii^x^^, 

it-^m (I) (Doh. zibmnm'f-xh'o, r^^s_c (=w) r« {^^^^ w 

*3J;TO^f4^tt^i^B^^tB^|^aT*fe^) Xh^it^m (If) *5<fO? (i g) 
Mit^ 1 ir^fbix^^b-a-ti (I a - a ) J; 9 i^^T<oxmiii^v^^3^1--5 t i)^x^ 
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\ 



igs- 1 




o 

(I f) 




(I a-a) 



(1 g) 



X^5-l 

^b-a-^l^ (I f) tt. -fb^tJ (I a-a) ii^^-e^fcttji^/ce^^'f. i- 

1 0 0'^M(Dm^^i:BitMX\ -3 Ot:-! 5 OX:<Dm(DU^X\ 5 6^m^7 2B# 

Wit-^i^-ffi^. f y i^r:^ A p n n 7« - h (pcc). m^-fb 

it^m (I g) ±m<DJiU5-ix'^hti^it'^^ (I f) ai^j^c^^i 

THF, DMF. :ktj:t':^^hifhtl. :iil^^:^kX^fc\m^VX 

2, 4-lf;=^ (4-^ h^v':7airi/^) -l, 3->?5^T-2, 4- 
v>:;jN;^7 3i^>'- 2, 4-:>^;^;l'7-f K (L a we s s o n' s^M)> ^^^J:i^ 

it^^ (I g) f**fc. {b-a-ti (If) ^!l;iffir^^{b^m0s 1 4#^ 

p. 1 6 9 9 (1 9 7 ^#^^^^±^ 'l>b<{iWO0 3/0 5 1 8 54-^ 
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(x i) tP^-efc^). g^t>L<fi^ 



(x i) hWiWiXh 



(x i) hwmxhw. 



—/He jo it -5 



(x i i) i;P^T*fcS) ^fc:fiS^'^3L<{i^m^<^^- 



(x i i i) t'^mx^^) -k- 



R^;dS-COCHR'R'' (^tf^ R»*5<tT^Rn4-t;Jxmt(rlB^l^ 



iTfes) x^^\'c^m (I i) tt. 



iox^i-ix*#^>tv§{b-a^ (I 



R2 

(11 1) 



xme-i 



R2 
R3 '^"'^ 



R3 



0R° 



(Ih) 



XS6-2 




(I i) 



(^if"^ X\ R^ R\ R\ R\ R^jSJzt^R^tt-eiTl/mtuEirl^^-efeS) 



1^6-1 



34 



(1 1 1) x'o. mitrnKDum 



(I h) {i. (I I I) ^at&lcOXW-2iI^#(c:UT 



xme -2 

{t'^rn (I i) tt. ±fB<DXg6-lT*#e>^^<b'^#/ (I h) ^il^^^T**fc 

0. 1-5 0 0^ft<D^-C\ -3 Ot:~l 5 0*C©FBl(Dfi^-C% 

/J^/WA, T-fe:h::^hy/K b/V^V. g^^m^/K THF. 1. 4 - v?;^=¥f->'. 
DMF, NMP. v?;>J^/U;5^/V/jN:3s^i/K (DMSO). TK^^^^J^^fctf ^ttx wtt?) 



R2 R2 r34 



R^ R« 
(Ij) (Ik) 

R\ R\ R\ R% R^ R^ R'''*3J:W{±^tbmp|S^lli 
{t-^m (I k) M5tifelT*#f>tb-5^k^2^ (I j) ^S^-etfcttjg^T^i 

li^ffx l^^^g^^:^S:co. i-i o o^*(D3i^;ij:m^(o#^ETx" i~3 o o^So 
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HNR34R35 {^tp^^^^^^xJ^R^^t^jj^^fi^}^^^*^^) ^ 

- 3 0 2 0 0 V(Dm(DU^x\ 5 ^m^- 10 0 B#r^^/S $ii:-5 ;i ^ j: ^? Mat 

sJn/VA, T-feh—hV/K h/l^^>', ^-yuy^ g^g^oi^/K THF, 1, 4-i/ 

DMF. NMP. DMSO. tK/^ if/5Sfejf ^ix^ C:tb^^#^*T*^fc(± 



(^tfix R^ R\ R^, R% R\ R«43j;t)5R''«fi^tbmi[|B^|^^-efe^) 

-fb^ti dm) M?ii£l-^1#b;Jx§it;'a-i^ (I j) ^^liT*^fc(4ii^ 
Jie^li^'. i^x^{c/;5;do. i~i o o^4(Djg^/.e:^g(^#:&Tx i-'2 0 0^4 

(^JHSR''^ (^tfi, R^'(4MIBi:P^T*fe-5) i:- 3 0^~2 0 ort^r^lcD^a^ 

m 

^Jl^J\s T-feh-hy/K h/l^^y^ ^l/VV^ THF, 1, 
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;^^rf->', DMF, DMSO> 7k^i^f)^hifhi^l. 

^b-a-t/ (I) (O^-^. R^;0S;^?/L'^>v//^St?$?2)^b^^ (In) f^TOX: 



R2 



r3 Xg9 

X xArs " 1 

R^ rAs-^COOH 

(Ij) (In) 

(^tx R\ R\ R\ R% R'*5i^Jf^RM*^;^^•?tl.t^rlBil^^X*fe6) 



it^m (I n) tt. i^mi-emejn^^b-a-t; d j) li^^^^^'t'. 

^;iSfelf btiSo LXit. mx.\t7i<.miti' h V t^J^. TKMfb:^ ') ^^^l 

it^^ (I) <D^h. R^^S-COYR^" (^^. Y\tmUtmmXh^. R' 
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^ Tfel O \ 

R3 I^-N . • r3 N-N 

r4^S COOH R4'^Sr^C0YRS« 
(In) do). 

(^^. .R^ R\ R\ R^'^SJzOTtt^timBUlBill^aT^fcS) 
X^l 0 

ih-^^ (I o) it. m^^9t.tcir^momTtmi sfj:t^xmhi\,^it^m 
(In) mmmvt.fcimm^mm^. i--5o'^&<Dm^^mmimi(o^ 

T, i~2 0 o^Ac^R^-^YH (^^3, R^"*5a;OTf«ti.-emuia<tiii^t?& 

:?rv'l/y, THF. 1, 4-i^:^^f->'. DMF. NMP 

*fc. su&iux, {k-a^^ do) \x .(in) ^tt^M-e*fc«ii^7^^ 

^^^'t'. 1-200 ^*<D3i^ ^Jfi^^-fb^jT*. - 3 0 1)— 150 'C<D^(D?g^T\ 

^fiM.^<D^^-r . 1~3 0 0^4(^)R®''YH (^tf<, R^''*5j:tJ^Y{i-?:tl/-?tl/ 
HUlBi:|^^T*^5) t-Z 0t:~l 5 0t:©fBl(7)?a^T\ 5:5^r^~7 2B#F^MiS$ 

*S r ^ til J: oT tiMit-rs b t^x^ 

T-feh:=^hy/K ^v^^i/^ g^^j:^/K THF, 1, 4 - v^J^^I^:.^, 
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^hiiZWrntLX, it-^m (I o) tt. it^^ (I n) ^4ffi^^-c^fc(*ig^Jfc 
h/W^^', ^i/U:/, THFs 1, 4-v^;t=^i^^^^ DMFs NMP 



5: K (EDO. 1- (3-v^p«^/^r5:/7"ptVW -3-3i5^;v;«;;i'4tv?^ $ 

(EDC • HC 1). N, N' -i^i^^ ti^^i^j\^:fy/U:^i;>4 ^ K 

(DC.c)s 1. 1' 5: i^V-zi^ (CDi) ^^^if^^fetf e>nSo 

1-t \^n^iy^yy^ V V Ty^—/i^ (HOB t). i-t Fa;3fv'--^;y>^ h 




J^fe 1 1 



'fli-^tl (I) R^;6'S-CONR^R« (^1^. R'*3 J:t;5R«f«Hmtif 

r3 N-N ^^^^ , r3 N-N 

(In) dp) 

rK R\ R\ R':i^^'C^R^n^ti^ivmmtmmxh^) 

Xgl 1 
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(In) mmm-r^citm^tmm'p. o o^^^i^fmmimw 

-3 o°c~i 5 ov<Dm<oumx\ 5^m-7 2m^^mi^tim. ik^^x-Mmmx- 

^fcsij^i UT. -fk-a-tj (I p) {k-^ti (In) kwmr^-^tz.\m%fm 

^J(^#^Tv l~2 0 0^a:(^HNR^R« (^ifi, R'*5j;U5R8fi^tV-etvtul5 

i J; o T t>iKit-r ^ h t^x^^, 

h/Wcn^x, dE^v'l^^', g^^jc^/i^, THF. 1, A-^'Jir^^l^ ^ DMF. NMP, 

TK^jtif^s^tf e>tis t.\\.h^^^x%tz.\m'h\^xm\^'bz.hii^xt^. m^tm 

-o^^Ji: UTfi. f!l;t}^EDC. ED C • HC 1 . D C C. CD I ifj^Sfejf 
i^:/. HOBt. HOBt 'Yi^Ofl}iii^h\ihf\.^. 
it^H^ (1) (D^ib. R't^COOCH^Xh^it^m (I q) Ji. OTOXm 

{e: J: o T ^^it1-5 :i i t> T' t 
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r3 N-N ^ ^^^^ . r3 N-N 

r4^S"^C00H r4'^S'^COOCH3 

(In) . (Iq) 

X^l 2 

(In) ii^/^^ii'^'. 1^4-1 0 o^'*(Z)v?r>/p^i?>'. (hyp^f^/i'v' 

y ;l^) )/ ;^ if , - 3 0 °C~ 1 0 0 *C<D r^l Ot^T% 5 ^^fsl 7 2 BffBl 

SfcglJ^fei LT. 'fb-a-tl (I q) it^m (I n) i^. DMF. THF. v'^ 

#^T> 1--3 0^:ft(^3l>'fk;^5^/Wi:-3 0*C~1 0 ot:(?5rBl(^?i^-e\ 54> 



mmi 3 

fb-a-tJ (I) RH^-COOHXh^it^m (In) Ji^fc. OTCOX 

r3 N-N ^ > r3 ,N-N 

R4^S''^COOR6a r4^S^C00H 

(Ir) (In) 

fb-a-ti (In) Mjtfes, 1 otfcfil 2-e#e)H6^b'a't» (I r) tK 

*fcfi;!K^"^tpji^/jr«'i^. 1 ~.i 0 0 ^■&<om^f3:m.mx\ - 3 0°C~ 
1 5 ox:(Dm(Dm^x\ s^m-^-T 2mm^mt^:it\c^y)miti-^::ti)^x% 
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T^Vz^V^))V, h/^ai>', THF. 1, 4-v?;?}-=3rf->. DMF. NMP/^^^ 

ib^^ (I) <D5-b. Z;eiS^|ti^-^T'fc-5^b^#j (I s) fl, -ir^;«^ hyw-.^ 

• n f-^ y . n^/N'i^:/^ (Chemistry of 
Heterocyclic Compounds)^ 35 p. 8 7 (1999 

m f^i }£\zMn,<o^m^ tc h \z.m zxwt-r^ ^t%>x^^ 

\t-^m (I) (D^h. zi^-s (=o) -xh^it-^m (I t) ^it^fei- 

i4T'#e>ti.§^k-a'^ (ia)~(is)J:?), OTcoxmict^^VNMati-Sc:i}55 

o 

(I a) ~ (Is) (I t) 

TMl 5 

ib-a-^ (It) \t-^m (Ia)~(ls)j;t)^ v^-^-:?-/u • • if • ^ 

$;«7/W- yf-3i7^-< a^^-^w-.^g^X (J. C h e m. Soc, 

Chem. Commun.). 1 p. 90 1 (l 9 8 2^) (Clta^O:;^!^^/:: 

1-^.^*?t>^ jb-a-t? (I t) tt, i^3t&l~14T*#^tl-5<b'a'^ (I a) - 

(I i~i oo^4(^)3i^/^^'fb^jx%-3o'C-'i sec 
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YTXM *W*7/V«7*7«^JL-» - 

I 

37;^ — v" 3 (Comprehens ive Organi c 
Transformations)xR. C. y^V^ (Larock)^ 

(1 9 8 9^) fi}l\z.%m.(o:)5m •T**fc^«^^^Jic:^pDT^Tpr.<^^>T*#^„ 

w^m^s myoit. i*tB. sfe^s mm. w^^^s ^m^^-^hi^f^y 

it^m (I) O^ftciJt. fizlE^ttl^. 3fe#Mtt^> 
*^PJ^^:^ffl$t^'5^ *fc:{»^5gi-io-C#?)tb5'fb'a-# (I ) ( I A) 
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44 




>2A 



N-N 



(I A) 



■mm \h-^m 



RIA 



R2A 



R3A 



-COCH3 



-COCH3 



-COCH3 



-CH3 



-CH3 



-CH3 



-COCHs 



-CHs 



6 



Q<*^'C(CH3)3 



-COCH3 



-CHs 



-COCH3 -CH2NHSO2CH3 



8 



10 



8 



10 




I- 



CH3 



-COC(CH3)3 -CH2NHSO2CH3 



-COCH3 -CH2NHSO2CH3 



-COCHs -CH2NHSO2CH3 



-COCHs -CH2NHSO2CH3 



11 



11 



-COC(CH8)3 -CH2NHSO2CHS 



45 




r2A 
r3A N-N 



3^' 

( I A) 



# 



■y it^ 



R2A 



R3A 



12 



12 




-COCH3 



-CH3 



13 



13 



.N(CH3)2 



-COCH3 



-CHs 



14 



14 



.OCH: 



-COCH3 



-CHs 



15 



15 




^ .OH 



-COCHs 



-CHs 



16 



17 



16 



17 



'C(CH3)3 




-COCHs 



-COCH3 



-CHs 



-CHs 



18 



18 




-COCH3 



-CHs 



19 



19 




CH3 
CH3 



-COCH3 



-CH3 



20 



20 



'C(CH3)3 



-COCH3 



-CH2NHSO2CH8 



21 



21 



C(CH3)3 



-COC(CH3)8 -CH2NHSO2CH3 



46 





r2A 
r3aN-N 



(I A) 



22 



•7^ 



35 



RlA 



-CH=CH2 



R2A 



-COCH3 



R3A 



-CHs 



23 



24 



36 



37 




-C6CH3 



-COCH3 



-CHs 



-CH3 



25 



38 



-(CH2)2NH2 



-COCH3 



-CHs 



26 



39 



-(CH2)2NHCH2CH3 



-COCH3 



-CHi 



27 



40 



-(CH2)2NHS02CH3 



-COCHs 



-CHs 



28 



41 



-CO2CH3 



-COCHs 



-CH3 



29 



42 



-COzH 



-COCHs 



-CHs 



30 



43 



-CON(CH8)2 



-COCHs 



-CHs 



31 



44 



-CONHC(CH3)3 



-COCHs 



-CHs 



32 



45 



O 



-COCH3 



-CHs 



47 



R 



2A 



r3aN-N 



(I A) 



R2A 



R3A 



33 



34 



35 



36 



37 



38 



39 



40 



41 



42 



43 



46 



47 



48 



49 



60 



51 



52 



63 



54 



55 



66 














-COCH3 



-COCHa 



-COCH3 



-COCH3 



-COCH3 



-COCH3 



-COCHs 



-COCHs 



-COCH3 



-COCH3 



-COCH3 



O CH3 



H 



NH2 ■ HCI 



H 



o. .0 

H 

H 



H 



NH2 



CH3 




mA^N^O CH3 
O CHa^ 



^ A^NH2 ■ HCI 



H 
O 

H 




NO. 



48 




RIA R2A R3A 




44 57 *VS -COCH3 



O CH3 

H H 
O 

45 58 -COCHa *^^t1 H 

O CH3 

46 59 --A -COCH3 v^i^AoACHa 








49 62 NrS -COCH3 




47 60 -COCHs ^^"NH2'HCI 



Q CH3 



48 61 -COCH3 •^.^N-^^-'^'^ 



CH3 

H 



.2HCI 



49 



r2A 



(I A) 





#^ 


RIA 




R3A 


50 


63 


-CH=CH2 


-COCHs 


.-CH2NHC02C(CH8)8 


51 


64 


-CO2H 


-COCH3 


-CH2NHC02C(CHs)8 


52 


65 


-CONHC(CH8)3 


-COCH3 


-CH2NHC02C(CH3)3 


53 


66 


-CONHC(CH8)8 


-COCHs 


-CH2NH2'HC1 


54 


67 


-CONHC(CH3)8 


-COCHs 


-CH2NHS02CH=CH2 


55 


68 


-CONHC(CH3)3 


-COCHs 


-CH2NHS02(CH2)2NMe2 


56 


69 


ft 

-CON[CH(CH8)832 


-COCHs 


-CH2NHC02C(CH8)3 


57 


70 


-CON[CH(CH3)8]2 


-COCH3 


-CH2NHS02CH=CHa 


58 


71 


-CON[CH(CH3)8]2 


-COCHs 


-CH2NHS02(CH2)2NMe2-HCl 


59 


72 


-C02CH$ 


-COCHs 


-CH2NHS02CH=CH2 


60 


• 

73 


-CON(CH3)2 


-COCH3 


-CH2NHS02(CH2)2NMe2 


61 


74 


-CH=CH2 


-COC(CH3)3 


-CH2NHC02C(CH3)3 


62 


• 

75 


-CONHC(CH3)3 


-COC(CH3)3 


-CH2NHS02(CH2)2NMe2-HCl 



50 





R2 

,3 N-N 




Ri R2 R3 



22 -COCHs -CHa 



7 


23 


•ID 


-COCHs 


-CHs 


8 


24 




-COCHs 


-CHs 


9 


25 




-COCHs 


-CHs 


10 


26 




-COCHs 


-CHs 


11 


27 




-COCHs 


-CHs 


12 


28 




-COCHs 


-CHs 


13 


29 




-COCHs 


-CHs 


14 


30 


F 


-COCHs 


-CHs 



15 31 VS -COCHs -CHs 







16 32 VS -COCHs '''^■^^ CH3 

17 33 VS -COCHs ./--s^CHzOH 



18 34 VS -COCHs .x-\/CHO 



51 



HCT 116« (ATCC#^ : CCL-2 4 7) ^ 1 x 1 0 MS/^' ^i/V 



tT^fiJ-a-TQ 6 l^ai/W-Ti^^D^^^ |. i^^^:^^tM. 1 6 7 0 0 8) {L-^ 

m^K, XTT {3' - [1- (7n.:^;l'T^y;it7/U/j^~-/W') -3, 

#J (Sodium 3' — [1— (phenylaminocarbonyl) — 
3, 4— tetrazolium]— bis (4 — m e thoxy — 6 — 
nitro)beiizenesulfonic acid hydrate)}:^. 
m-^m (nv^^ . iJ'VT^V^^x-f 5'^;^*fcM. 146501 5) ^ 

5 0/i L/!>a:/u-fo:9-aLfc#. 5%^m:ff:^-fy^^^—^-P%V3 

If^mmmU -^-^ ^ ^-^^l—h^^^^n (/M:^7 5^K^m. Mode 

1 5 5 0) ^fflV^, 490nm^655 nm Wg^^^^iU^U/Co iBISit^gJUM 

5 0 %mMmmm&G i goX^^bfco 

G I 5o<^^ttl:^^ : ^*J7ai/K^4 9 0 n mX^ (Dm.^^:^^ h 6 5 5 iim-e<Z)S^^ 
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GIso ( Ai mol/L) 


1 


0.53 


5 


0.17 

• 


10 


0.18 


20 


0,20 


22 


0.083 


24 


0.22 


44 


0.41 


45 


0.47 


49 


<0.1 


55 


<0.1 


fii 


< 0.1 


62 


0.16 


68 


0.19 



m^X.M^;^k h Eg5 C-t/V (C e 1 1)^ 8 3#> 

p. 1159 (1995^)] ^##le:UT^Jii-§o H i s 9 ^-^l^i^mm,-^ 
U/c^^t hE g 5^^^1r^y<^:^^^4/^:^^S podoptera 
frugiperda KT^xy ^/U^^^-^/V-iJ^) (S f ) 9SA«i-^^ 

Eg5<?:)ATPase ^^(Om^\tXU. 1=^^^- ' i^-Y-t-/^ (The EMB 
O Journa 1). 13#. p. 7 5 1 (1 9 9 4^). T^Di/^-T^^r >'^X • 
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y K • y ' :tZf ' 7 V :ij (Proc. Natl. Acad. Sci. US 

A). 8 9#. p. 48 8 4 (1 9 9 2^)] 2 5mmol 

/L b:°^7v^:/N, N' -if;;^ (pipes) /koh (p 

H 6. 8), Immol/L o^^l/^-iS^y /Hf;^ ( 2 -T ^ 7 :2l>/^:I^— 
X/^) (EGT A) . 2 mm o 1 /L MgC 1 2. Immo 1/L 

(DTT). lOOMg/mL v-jfiLrfT/U^^^ V (B S A). 5 n 
mo 1/L /-^^J^ y ^^-fe/p (p a c 1 ,i t a X e 1). 2 5 M g/L '^^—zf 
y ^ (Tub u 1 in) (if^ h:^^/Uh^|±. ;«7 P r^'^^^T L 2 3 8). *3j;tJ? 
2 0 0Mmol/'L MESG s u b s t r a t e ( 2 -T $ 7 - 6 -p^/V':;^^" 

h - 7 - ^ ^/py y >- y 7}<f--f K) (^l/=¥aL7-yi3-:/X^±, :;(7jJ'n^^#-^E 

-6 646). lU/mL 7" y i^:5?i5' l^:^i7 K4^;^Jj^ y 7— (P u r i n e . 
nucleoside phosphorylase) (■=& U^a. y—'fn—'f:^ 

;^;i5'Di^^##E-6 6 4 6) \c-E, ^ ^%^mmu^nmxix.fz.m^m^^wm- 

* 

5o ^^SiS^iS O'CT^S O^^^M-rs, ATP a s e ?S'|4<7)it;^ 6 3 6 0 
nmT^O^^^^T'l/- h y — i?*— (^lx^^7— r>M;^^t> S p e c t r aM 
ax 3 40 PC^^^) -eaii^-rSo E g 5#^iT^il'fb'a'^l^#&T-e(DK?t^ 

^ 1 0 0 %. E g 5 ^^^mi^ib-a^t/^^^TTc^pi^^t-^^ 0 % i tT^e^=j-?gtt 

^i^M 3 : Eg5 m%\Z.-m'^ Pl*^^ ( 2 ) 

(Biochemistry) > 35^, 2365^— (1996 #)] UT^ifebfCo t h Eg5 

^-iJ'-KT^^V^Iimi-ST'y;^^ K^«mt. ;>s:liffiBL21 (DE3) --?^KIk^ 
bfco J^Kfe^^^^ 25=0 T'J#* ODfioo^iS 0. 74 iZlT'i of^:B#iC-e^ ll-^i^ 0. 5 mmol/L 
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Eg5 (D ATPase f^tScOail^tttS^ [:x>'/j^' . V'^—'Tj^ (EMBO Journal). 13^. 
751 ^—iy (1994 x v—x W >'iJ^'X • • • "^v^ a -^-/^ • T;&x 5 ^ • 
:^-f ' f-'f v-X • ;f7' • f • ^-^-T TyY -:^'r^y' 'T:^^)fi (Proc. 

Natl. Acad. Sci. USA), 89^, 4884 ^—i^ (1992 ^)] UT^Jfe LfCo 

i^O 2 bfeo 25 nunol/L t°-<7i^:/N, N' {:^^l/:^)V 

ir^l^m (PIPES) /KOH (pH 6.8). 1 mmol/L jcf^ !J =tw-/vif ;^ (2-T5 

7^;V) gggl^ (EGTA). 2 mmol/L MgClz. 1 mmol/L v?^;^ hW-Y b — 
;W (DH). 5 /imol/L /n'^J^ y >J? ^-fe/l^ (Paclitaxel) . 167 jug/mL l> i^jfO.^tT/V'T' 
(BSA). 41.7 Azg/mL f^^-'/y^' (Tubulin) (f*^ h -Jr/L h ^-It. ;«7 ^ n 
TL238) . 333 m mol/L MESG substrate (2-75y~6~;^ /l^;^ ^ h - 
7 - ;^ ^/V7° y y K) (^ 1/ =3r 3- ^ — :/ ci — y X^t. ^ n E-6646) . 

1. 67 U/mL ^y>'^i^l/;^i^K^;^5tfy7— ( Purine nucleoside 
phosphorylase) (^ U^^r^i ^^T^n-XX^. n E-6646) *5j;TJ«1.33 

/i g/mL b Eg5 ^-^5^- hV-f ViflMfp;5^^#^$tl/^^?^ A ^l^il^bfco 25 
mmol/L t'^yv^^^N, N' -If 7. (an^J? >'^/W2l^>'^) (PIPES) /KOH (pH6.8). 
1 mmol/L ac^w;/:/y n^/V-t^;:^ (2-T 5: / oi^/V^-X/V) ESg^^ (EGTA). 2 
mmol/L MgClj. I mmol/L Y-I^y (DTT). 5 //mol/L /•^^J' y ^^r-fe/u 

(Paclitaxel) :}3j:tJ^2.5 mmol/L ATP d>b#^$tT/S^B ^^^LfCo ^?^A 
^96-!>ai/^7V- hlC#f>ax/l-45 ;/ L -f 0:$}-ti Ufco ^ B trfflV^Xv ^^^b 

30 i^fBl^lfSUfcio ATPase 360 nm -^(DWtm^-fV- h y - 

(^l/dE^3L7— r/^'l';<>^tx SpectraMax 340PC^*) -CSj^UfCo Eg5 #dfeTx 
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{b-a-^lx 5. 10, 20, 22, 2 4, 44, 49, 55, 61, 6 2idi:XJ^ 
6 8 Eg5 (7) ATPase ?g{4^PWL, -tt^f^f^ ICgoiittt 1 0 )imol/L 

• * 
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m^mQ(om^. ^AlA^fc^). imtcoto. Ol- 
io 0 Omg. 0*t<ttO. 0 5~5 0 omg(^®ia'c% 1 e im/^v^u^iii^ 

■^1-^0 i^Ml^^-%^^^^<^^^PS-%-<^^> aS^A-A^DO. 00 1- 

10 0 O.mg.0^L<(iO. 0 1~3 0 Omg ^-0-|El^^V>bi:lHlS:-^f^;O\ 
^»JT'^V^^n67°^ h/V CH NMR) 270 MHz iE.tc 

\^ 300 MHz x-m^^titcho:>x-h 9 > -fb-a-'^^s j:tj«M^^#lc o-cSJ^&y p h 

^»ji (^b-a-iJi) 

##f!llt?#?)n6'fb'a-tlA(1.50 g, 5.01 nmol)^ h/P^^(30 mDi^^^U 
2- ( h y l/^/l^;;^ ^ 17 7 (2. 37 ml, 7. 52 mmoD^fe J;TJ^7^ h 7 (hy 
y3LC=./\^^7.y^:y) /<viP^J^(2B9 mg, 0.251 mmol)^iP;t. 100°C-e 5 ^F^R 

9/^1 -»> 6/1. i!fcv^-e^ P n /jN/v-A/pi ^ J = 500/1) XI^We^'^ n i: J; , 
{b-a^!^ 1 (1. 14 g, W m) ^#fe:o 

APCI-MS m/z: 287 [M+H]^ 'H-NMR (CDCI3) 6 (ppm) : 2.40 (s. 3H), 2.46 (s, 3H), 

6.50 (dd, J= 1.8. 3. 5 Hz, IH), 6.76 (d. J = 3. 6 Hz, IH). 7.31 (m, 3H). 7.50 
(m, 2H) . 7. 51 (dd, J = 1. 8, 3. 8 Hz, IH) . 
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Mm 2 iit^m2) 



mmol). *Dj-t^2- {h])y'i^/^:^^=-M t°7v^V(148 mg, 0. 401 niniol):a=*e>{l:; 



2 (61 mg, JUl¥ 76%) ^#fCo 



APCI-MS m/z: 299 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.45 (s, 3H) , 2.49 (s, 3H), 
7.25-7.39 (m, 3H), 7.50 (m, 2H), 8.55 (m. 2H), 9.29 (s, IH). 

m 1 {CBWi.O:^m^'^CX . it-^S^AilO rag. 0. 23 mmol) . :iiSXXJ^2 - ( h 



})':^f'/U:^^:=.;U) ^:t7 :ny{0.n mL, 0.35 mmol) ^O^b'fb'a'^ 3 (56 mg, ItK^ 
79%) ^Utz 



APCI-MS m/z: 303 [M+H]*; 'H-NMR (CDCI3) 6 (ppm): 2.40 (s, 3H). 2.47 (s, 3H), 
7. 03 (dd, J = 3. 8, 5. 1 Hz, IH) , 7. 17 (dd, J = 1. 2, 3. 8 Hz, IH) , 7. 24-7. 38 (m, 
3H), 7.42 (dd. J = 1.2, 5.1 Hz, IH), 7.50 (m, 2H). 

mm 4 (it-^m^) 

#0il4lC|B^(?5;^&tCl^DT. -e#e)n-5{b'a'#JA(2.00 g, 6.68 

mmol). *5<tt;«3-^:3i:^/U^'^>'^(1.71g, 13. 4mmol);6^^){b'a^#j4 (l.84g, 



¥ 91%) ^#fc 



U.0 



APCI-MS m/z: 303 [M+H]^ 'H-NMR (CDCI3) 6 (ppm) : 2.40 (s. 3H), 2.47 (s, 3H), 
7.27-7.38 (m, 4H), 7.45-7.50 (m, 4H). 

4 lc:fB^co::^ife(cip cr , 1 1?# fsti/^-fb^t^A (20 mg, 0. 067 

lol) , j;Tj? 1 - ( t e r t h =3re/;^7/l'^'::^/V) fa— /V— 2 -^^y :/^(28. 2 



mg, 0.134 mmol) 5(11 mg, liZ^41%)^#/c 



FAB-MS m/z: 386 [M+H]*; 'H-NMR (CDCI3) 8 (ppm): 1.61 (s, 9H), 2.33 (s, 3H). 2.47 
(s, 3H) , 6. 20 (dd, J = 3. 3, 3. 5 Hz, IH) , 6. 58 (dd, J = 1. 6, 3. 4 Hz. IH) , 7. 26-7. 38 
(m, 4H), 7.52 (m, 2H). 
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##^J4lCtBS(DjJ[lc:pC-C. ##M2-e#btb51WtJB(80 mg, 0.20 
nimol)> *3j:U^3-:7/U;^D7ac:::^;P7j^^7>'^(57mg, 0. 41 mmol) b jk-^tl 6 (56 

mg, W67%)^W^o 

FAB-MS m/z: 406 [M-H]"; 'H-NMR (CDCI3) 6 (ppra): 2.48 (s, 3H), 2.95 (s, 3H). 4. 11 
(dd, J = 6. 4, 14. 0 Hz, IH) . 4. 70 (dd, J = 7. 3, 14. 2 Hz, IH) , 5. 41 (t, J = 6. 9 
Hz, IH) 7. 15 (m. IH) , 7. 29-7. 52 (m, 8H) . 

#%f>|4lC|B^O:J^lfete:Jpi:T> ##^J3-C#btV5^b'a-i^C(40 mg, 0.092 
mmol), *3j;tJ5 2->'/^:^D7 3:-/VJj<7^^(26ing, 0. 18 mmol) ^i^^-fk-a^t/ 7 (4. 9 

mg, 12%) ^#fCo 

APCI-MS m/z: 450 [M+H]^ ^H-NMR (CDCI3) 5 (ppm) : 1.42 (s, 9H), 3.00 (s. 3H), 
4. 12 (dd, J = 5. 4, 13. 7 Hz, IH) , 4. 75 (dd, J = 8. 2, 13. 5 Hz, IH) , 4. 97 (dd, 
J = 5. 3, 7. 9 Hz, IH) . 7. 12-7. 48 (m, 8H) , 7. 75 (ddd. J = 1. 7, 7. 6, 7. 6 Hz, IH) . 

2 - y;V^\=^,%^m. (5. 00 g. 35. 7 mmol) ^DMF (75 mL) \Z.mM E D C • 
HCl (8. 21 g, 42. 8 mmol) , t e r t -7^^/^ (5. 66 g, 42. 8 mmol) 

43 j;U^4 ^;UT $ / y C^:/(436 mg, 3. 57 mmol) ^Mx., OV^^UX^ 24 

J; D > t e r t N' - {2-y/l^:tn^:y^y^4;U) :fy/W<'^- h (6. 23 g, 

JiX^ 69%) ^Wco 

APCI-MS m/z: 253 [M-H]~: 'H-NMR (CDCI3) 5 (ppm): 1.50 (s, 9H), 6.75 (br s, IH), 
7. 15 (ddd, J = 1. 0, 8. 4, 12. 0 Hz, IH) , 7. 28 (ddd, J = 1. 0, 7. 6, 7. 6 Hz, IH) , 
7.52 (m, IH), 8.11 (ddd, J = 1.8, 7.7. 7. 7 Hz. IH), 8.37 (br d, J =10. 9 Hz, 
IH). 
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±ISX^1 t e r t-y^/U N' - (2 
/W^-fe*— h (8. 29 g, 32. 6 mmol) ^ T H F (166 mL) \Z.'^% U^ D — y v (Uwesson' s) 
^^(13.5 g, 33.3 xssmD^MXs 45t:T* 3. 2 Bff^ W U/Co 2^CV^-e^T^^^^ 

^yyV/W ;^7/W^-|f- h (8. 13 g, W92%)^#yS:„ 

»H-NMR (CDCI3) 6 (ppm) : 1. 53 (s, 9H) , 7. 12 (ddd. J = 1. 0, 8. 3, 12. 5 Hz, IH) . 

7.25 (m, IH), 7.46 (m, IH), 8.29 (ddd, J= 1.8, 8.1, 8.1 Hz, IH), 9.21 (br 
s, IH), 10.44 (br s, IH). 

±fBX^.2 h tlfc t e r t - :f^/V N ' - ( 2 - :7 /U:t n > ^4 /l^) 

:fy/W<^— h (8. 13 g, 30. 1 mmol) ^i^^ d n ^ ^ (180 mL) (C^lb. h ]) y 

(2-7/i^;^n5^;r^:/yV/V) Ky • h U 7/i';^a@^^:iL(7.86 g, 
929i) ^#fco 

2- (^5^/^;^/^/i^::^/^T^ /) T*fe h:7ai/:y(1.00 g, 4. 69 mmol) ^Jr / 

-/v(30 mL)lcl^^i?U ±iaxa3-e#e)ti/fc (2-y/v;^o^;^^yi/-f/w) t 

Ky e;?^' • h y y/^;tn@^^M(1.47 g, 5. 16 mmol) ^Mx. '. M^TV 8 

(^nn^^/VA/T-fe: = 30/1 15/1) -t:ISMi~'5 <!: l^i J: 0 . N- [5- 
(2-y/W;^-pycc^/l/) -2-73^^:1/^-2, Kta [1, 3, 4] 

•i^T y*-/i^- 2 — r ^/i^] ^ ^ l^TsjV:^ i^T $ K (1. 17 g, IDI* 68%) l:#fCo 
^H-NMR (CDCI3) 6 (ppm): 2.91 (s, 3H), 3.73 (dd, J = 5. 6, 13. 8 Hz, IH), 3.86 (dd, 
J = 7. 7, 14. 0 Hz, IH) , 4. 76 (dd, J = 5. 6, 7. 6 Hz, IH) , 6. 74 (s, IH) , 7. 06-7. 19 
(m. 2H), 7.31-7.45 (m, 4H), 7.51 (m, 2H), 7.76 (ddd, J = 1. 6, 7.6, 7.6 Hz. 
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±BJM 4 -e# b tlfcN - [ 5 - ( 2 -y/V:tx^ y. ^/V) - 2 - 7 ai::^/^- 2 , 
3-v^tKn [1, 3. 4] ^Tv^Ty-/V'-2 — T/V^^/^] p« >';^/l^2jN:/T 
5 K (1. 17 g, 3. 19 mmol) ^ T H F (35 mL) \zM^\-. 4 - v^^ ^/UT 5 y f ^ 
(585 mg, • 4. 79 niniol)*5 j;T^:S'(k;T-fe^/W(0. 340 mL, 4. 79 mmol) ^^fl^^ 1 

/V;57yi^^ a-s' hi?'^^^— (^ n p jjf /V- = 50/1)^ JJfeV^T?:^-^ 

i:lc<J;!9, -fb-a^tlS (762 mg, M59%)^Sr#fCo 

ESI-MSm/z: 408 [M-4i]^; 'H-NMR (CDCI3) 5 (ppm) : 2.50 (s, 3H), 2.99 (s, 3H), 4. 10 
(dd, J = 5. 6. 14. 2 Hz. IH) , 4. 71 (dd, J = 8. 1, 14. 0 Hz, IH) , 5. 20 (m, IH) , 
7. 10-7. 36 (m, 2H) , 7. 39-7. 46 (m, 6H) , 7. 83 (ddd, J = 1. 6, 7. 6, 7. 6 Hz, IH) . 

ZM\^^M (2.7inL, 45 mmol)l:THF(30 mDd^j'^ L. 3 - h y /U"^ iJ^^> 
^K-:fxi% K(l mol/L THF^, 30 mL, 30 mmol)^ ^Xr^t^'f X^fzM. O'C— 

1 ^r^^# Lfdo ^^Sr^liiTK (5 mD^iflxifc^, ^^T^i^^@* bfco 

^fclC, a$tC7K(30 mL). r^^ d ai^^(3.40 g, 36 mmV) ^ ^X^^W^M^ h y 
(2.39 g, 28.5 mmol)lr^nx.x 70'C-e 4. 5 ^f^^^ bfCo ^iS^li^tafBi^^TK*"^- 

hy !j7i^-e^j!itfc„ jteT^^^@*U S- [S-^^^/v- (5"^-<v:/^/v)] 

^irifd^ -/^^(5. 77 g, 85?^) ^#fCo 

FAB-MS m/z: 227 [M+H]*; 'H-NMR (CDCI3) 6 (ppm): 2.39 (s, 3H), 4.27 (s, 2H), 7.30 
(m, IH), 7.38 (m, IH), 7.83 (m. 2H). 
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Xm2 1^ 

(2.55 g, 11.3 imnol){C7K(35 mi) XXJ^:^Mi\:,i- h V !^A(473 mg. 11.8 mmol)^ 
Mk.M^ Ufc^. fc K7 v?^'— TkfP^ (1. 09 mL, 22. 5 mmol) ^^Px.. O'C'C 2. 5 ^ 

-y^^/U 4/1^)1 t: K7v^:/(1.19 g, JtZ^ 64%) ilr#fCo 

APCI-MS m/z: 165 [M-H]"; ^H-WMR (CDCI3) 5 (PPm) • 2.35 (s, 3H), 5.01 (br s, 2H), 

7.29 (m, 2H), 7.46 (m, IH), 7.56 (m, IH), 8.75 (br s, IH). 

P^^/l^ (^^^r-^^iZ-^/W] t K7v?>'(59 mg, 0.36 mmol)*5j;tJ?2- (^5^/1^;^ 
/V4^ri/UT ^ / ) T-fe h 7 i y (84 mg, 0. 40 mmol) /Ji^ hit'^^ 9 (55 mg, 
38%, 2Xa)^#fc„ 

APCI-MS m/z: 402 [M-H]"; 'H-NMR (CDCI3) 6 (ppm) : 2.38 (s, 3H), 2.49 (s, 3H), 
2.94 (s, 3H), 4.11 (dd, J = 6. 2, 13. 9 Hz, IH), 4.70 (dd, J = 7. 3, 13. 9 Hz, 
IH), 5.43 (m, IH), 7.24-7.40 (m, 7H), 7.44 (m, 2H). 

MMm 1 0 ({b-a-t? 1 0 ) 

S - i'f-:^^>'9'-{ ;V) y /VM(2. 00 g, 9. 42 mmol) ^tK (20 mL) 

^t. ;?K^'^b■:^ h y (396 mg, 9.89 mmol) ^AB^^^Ufcp '^hfltzMm^, 
t i;^^^— Tk^tl (0. 914 mL. 18. 8 mmol) ^ 0°C-e^iT b> (fCX 2 B#^$ 

vy'-f /l^ t v^>' (469 mg, ItX.^ 33%) ^#fc„ 
APCI-MS m/z: 151 [M-H]'; 'H-NMR (CDCL) 6 (ppm) : 5.01 (br s, 2H), 7.27-7.52 (m, 
3H), 7.71 (m, IH), 8.02 (m, IH), 8.72 (br s, IH). 

Xg2*5j;U?3 

mi^mB<DTM4.^i:n5(D:)Dm\^^^X^ '^ir^l^^/^/VM K7i^>'(26 mg, 
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0. 17 mmol) . 2 - (/9L:^/1'^=-/I^T ^ / ) T*fe h 7 31 yW73 mg, 0. 34 mmol) 
fcit^J^-fbT-fe^/V (0.0094 mL. 0.13 mmol);?!^^) {h-a^^i^ 1 0(20 mg, Jt5^^31%, 2 
Xm) ^#fCo 

ESI-MSm/z: 390 [M+H]'; ^H-NMR (CDCI3) 8 (ppm) : 2.50 (s, 3H), 2.96 (s, 3H), 4.12 
(dd, J = 6.1. 13.9 Hz, IH), 4.71 (dd, J = 7.4, 14.0 Hz, IH), 5.34 (dd, J = 
6.3, 6.6 Hz, IH), 7.29-7.49 (m, 8H), 7.65 (m, 2H). 

mmm 1 1 at^m 1 1 ) 

(44 mg, 0. 29 mmol) 5^;V7;/W/j^^7VT K /) T± hy :r.y :y (124 mg, 0. 582 

mmol) *5j;tJ5:^'ftit:V^n^;W (0.0 187 mL, 0.152 mmoDd^b'fb'^'^ 1 1 (19 mg, l|X 
^15%. 2Xa)^#/c„ 

APCI-MS m/z: 432 [M+H]'; 'H-NMR (CDCI3) 6 (ppm): 1.43 (s, 9H), 2.97 (s, 3H), 
4. 14 (dd, J = 5. 5. 13. 6 Hz, IH). 4. 75 (dd, J = 8. 1, 13. 7 Hz, IH). 5. 01 (dd, 
J = 5.8, 7.8 Hz, IH), 7.28-7.50 (m, 8H), 7.65 (m, 2H). 

mmm 1 2 at^m 1 2 ) 

##^J 1 -Cnh^^it^^A (50 mg, 0. 17 mmol) ^ h/i-^^^(l. 5 mL) {ZimMV, 
y zsu =^}VT ±i^Uy(Q. 092 mL, 0. 84 mmol) , h V ^a^^/l'T 5: > (0. 17 mL, 0. 84 mmol) ^ 
iP^titi}f:^ {hV ysi^^/^^^y^'y) /'^7v^!J7A(5.9 mg, 0. 0084 mmol) *3 j; 
XJ^ 3 ^itM (6.. 4 mg, 0. 033 mol) ^Mx.. ^^#IS^Tx ^UV 2. 8 B#^a# Uft^ 

^ _ (-^:35^i^^//'i^m^^/^ = 5/1) X*mW:-r?> it^m 1 2 (39 mg. 
J|X^ 72%) ^#fc„ 

APCI-MS m/z: 321 {W^V\ 'H-NMR (CDCI3) 6 (ppm) : 2.37 (s. 3H), 2.46 (s, 3H), 
7.26-7.42 (m. 6H), 7.48-7.56 (m, 4H). 

%mm 1 3 {{t^m 13) 

1 2 tC|S^(^:3^fe{c:SpCT. 1 ■e#bixS{b-^#>A(70 mg, 0. 23 
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lol). ^^X^ 1 -i/;I^UT 5: y - 2 -^p t°>'(0. 126 ml!^ 17 imoDA^hit^ 



% 1 3 (50 mg, JiX^ 70%) ^#fc 



APCI-MS m/z: 302 [M+H]*; 'H-NMR (CDCI3) 5 (ppm) : 2.32 (s, 3H), 2.33 (s, 6H), 
2.41 (s, 3H), 3.48 (s, 2H), 7.24-7.38 (m, 3H), 7.44 (m, 2H). 

mmi4: iit^mi 4) 

Mmi 2[CtBi^(0:;^feJc2pDT. T#^>tl.§{b'a-^A(70 mg, 0.23 

lol), *5j:U^;?« 5^/1/;/ Dz-^/U^/Um—r/u (0.099 mL, 1.2 miol)i!)^ibi\:'^^l 4 



(51 mg, JiX^ 75%) 



APCI-MS m/z: 289 [M^]*; ^H-NMR (CDCI3) 5 (ppm): 2.40 (s, 3H). 2.42 (s, 3H), 
3.42 (s, 3H), 4.29 (s, 2H), 7.27-7.38 (m, 3H), 7.44 (m, 2H). 

mm 1 5 iit^m 1 5 ) 

Mmi 2{cmm(D:^mkZ.mCX. ^^mnX^n^btl^it-^H^AiSO mg, 0.27 
mol)^iSXXf:fu/</U^jUT/\^=i—/V(0.07SwL, l.dmoD^^h^t'B-'^l 5 (34mg, 

lIX^ 46%) ^m^o 

FAB-MS m/z: 275 [M+H]*; ^H-NMR (CDCI3) S (ppm): 2.34 (s. 3H), 2.42 (s. 3H), 2.51 
(m, IH), 4.36 (d, J = 5.6 Hz, 2H). 7.26-7.39 (m, 3H), 7.45 (m, 2H). 
WJl 6 (itl-a-tll 6) 

Mmi 2iz.mm.<D:)3mcmcx. #%f!ii-e#e>tb^^b-^#jA(8o mg, 0.27 

lol). *3j;t/3, 3-v'^^/I^-l-y^>'(0.314mL, 2. 55 mmol) ^ b {b-^tll 



6 (65 mg, W 81%) ^#fc 



FAB-MS m/z: 301 [M+H]^ ^H-NMR (CDCI3) 8 (ppm): 1.30 (s, 9H), 2.32 (s, 3H), 2,40 
(s, 3H). 7.23-7.43 (m. 3H), 7.46 (m, 2H). 

rii^J 1 7 iit-B-^ 1 7 ) 

'Mmi 2\cm^(D:)jm^mcx. m^mix^^hn^it^i^Aiso mg, 0.27 

lol), *3j;Tj^l -^^v-y (0.307 mL, 2. 67 mmol);iiif><b-a-#7 1 7 (46 mg, Jtia 



57%) ^mc 



APCI-MS m/z: 301 [M+H]*; ^H-NMR (CDCI3) 5 (ppm) : 0.93 (t, J = 7.2 Hz, 3H), 1.44 
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(m, 2H), 1.56 (m. 2H:^' 32 (s. 3H), 2.40 (s, 3H), 2.41W J = 6.9Hz, 2H), 



7. 23-7.37 (m. 3H), 7.44 (m, 2H). 



Ml 8 (it^^l 8) 

Ml 2i;iffitt(^;i^ifeic!pCTv •e#^*T.5jt:'a't»A(80 mg, 0.27 

nmoDx *5j:t^3-i/^n--t:/5^/U-l-yat°>'(0. 349niL, 2.67 mmD^^bit^ 



mis {62 mg, 1|X^ 71%) ^#fco 

APCI-MS m/z: 327 [M+H]*; 'H-NMR (CDCI3) 8 (ppm) : 1.27 (m, 2H), 1.59 (m, 4H), 
1. 81 (m. 2H), 2.11 (m. IH). 2.32 (s, 3H). 2.40 (s, 3H), 2.41 (d, J = 6. 3 Hz, 
2H), 7.23-7.37 (m. 3H), 7.44 (m, 2H). 

mmi 9 (it-^mi 9) 

Mm 1 2 icfEife(^:;^j£Jj:spcr. 1 x^'^hti^^t^^Aiso mg, 0. 27 

1)> ^^-C^5-:^^/l'-l-^^i^yi0.34BmL, 2. 67mmol);?)^^{b'« 1 9(45 



mg, W 53%) >lrt#fCo 

FAB-MS m/z: 315 [M+H]*; *H-NMR (CDCI3) 5 (ppm): 0.91 (d, J = 6.6 Hz, 6H), 1.49 

(dd, J = 7. 2, 14. 5 Hz, 2H) , 1. 69 (m, IH) , 2. 32 (s. 3H) , 2. 40 (s, 3H) , 2. 41 
(t, J = 7. 5 Hz, 2H) , 7. 24-7. 38 (ra, 3H) , 7. 44 (m, 2H) . 

mm 1 2 {z.mM.(o:^m^^\:^x . m^m2-v'^hMih'^mBi4G m, o.io 

mmol). iS^US, S-i^P^^/V— 1-7^^ >' (0.126 raL, 1. 02 mmol) 2 
0 (5. 1 mg, IIZ^ 1354) ^#fc„ 

FAB-MS m/z: 394 [M+H]*; 'H-NMR (CDCI3) 8 (ppm) : 1.29 (s, 9H), 2.40 (s. 3H), 3.00 

(s, 3H) . 4. 02 (dd, J = 5. 7, 14. 0 Hz, IH) . 4. 66 (dd, J = 7. 9, 13. 9 Hz. IH) , 
5. 11 (t, J = 6. 3 Hz, IH) , 7. 26-7. 42 (m, 5H) . 



m2i iit^m2i) 

■Mmi2\cm^(0:^m^~^^X. ##M3-e#btt6<b-a-#JC(40 mg, 0.092 
mmol). *5<3;tJ^3, 3 -i^^ 1 -:/^>^(0. 113 mL, 0.920 miol)-^^hit^m 
2 1 (21 mg, 52%) ^#fc„ 
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(s, 3H) . 4. 02 (dd, J = 5. 4, 13. 6 Hz, IH) , 4. 69 (dd, J = 8. 3, 13. 6 Hz, IH) , 
4.92 (m, IH), 7.26-7.37 (m, 5H). 



■ ^itm (17. 1 g, 76. 5 mmol) ^T± h ^ M; /^(225 mL) {Z.^M Ot:T?ffi5^^ t 
e r t-^"^/U(12. 1 mL, 102 maol)^Mx.tCo 10 ^mUWLfz'^. WOO 3/0 
5 18 5 A^{Z.m^(D:^m^^^^Xn^tltc3 - T±i^/l'~ 5 - T ^ y - 
2, Kn-2-p«^/U'-2-:7cn^/W-l, 3, 4 -^T v^Ty-/k(15. 0 

g, 63.8iiimol)^;&P;t, 0'C~^?aT*4. 8 ^FB^WLfc Rji^im^Ti^^MK.. BM^ 

^^/S^^^^/i^ = 8/1 ->■ QyDxMBt^^iticX^. 3-T±f';u-5-zf 

/I- (15. 4 g, urn 8.1%) ^#fCo 

FAB-MS m/z: 299 [M+H]*; 'H-NMR (CDCI3) 8 (ppm): 2.29 (s, 3H), 2.44 (s, 3H), 7.32 
(m, 3H), 7.46 (m, 2H). 



±UX^%hiltc3-T±'^/i^-5-zf^^-2, 3-i^\i \^vi- 2 -j^'^/U- 
2-ya^=^/U-l, 3, 4-9^Ti^Ty-/^(2.00g, 6.68nHnol)^h/W^>-(40mL) 
\^^Ml^. hV-fi^/^ (tf::^/V) 7.X(2.92mL, 9.99 mol)*5j;tJ^7^ h (h 
V y 3IC^/l<'7^^;:^ y^^^) ^^vV^^J^ (0. 384 g. 0. 332 mmol) ^;!jP;tx lOO'CC 7 B#r^ 

a^ufco mm.K %y yitry'^z^^j^im^^^M^. mw.=^^/^x^^ ufc„ 

6/4. i$fcVN-en-^=arf->'/g^ggaif^/V = 96/4) "C^l^l-^ r <b.{J:J: 0 x {b"^^' 
3 5 (1. 14 g. IDI^ 69%) ^#fc„ 



X^2 
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APCI-MS m/z: 247 [M^H 'H-NMR (CDCI3) 6 (ppm) : 2.33 (sft{), 2.41 (s, 3H), 
5. 45 (d. J = 17. 5 Hz, IH) . 5. 65 (d, J = 10. 7 Hz, IH) , 6. 63 (dd, J = 10. 9, 17. 5 
Hz, IH), 7.30 (m, 3H), 7.44 (m, 2H). 

■ytu-2-;^'^;l^-2-y=^:=^/\^-l, 3, 4 -5^ Tv^T y^—zl- (100 mg, 0.334 
mmol) ^ h/l-niv (3 mL) {^L^M h ]) 1 -3i h ^ tf-zl^) 7. X(0. 169 mL, 

0. 501 mmol) ^ X XJ^Mit ( h U 7 a. ;^ 7 ^ :/) ^ a (12 mg. 0. 017 



)\, = s/i.^v^-e^nD/j^/vA/^i?/— /V = 300/i)-Cifti^i-s:i^lJ:J; I9^ 



{h-a^^ 3 6 (74 mg, 84%) ^#fc„ 
FAB-MS m/z: 263 [M+H]*; 'H-NMR (CDClj) 6 (ppm): 2.39 (s, 3H), 2.41 (s, 3H), 2.55 



(s, 3H), 7.25-7.45 (m, 5H). 



112 4 ('fl^-^t)3 7) 



'•MM 2 2 -C# ^ ttfc^k-a-tJ 3 5 (53 mg, 0. 21 mmol) *5 J; 0^:7 ^5? /W 5: K (31 mg, 
0.21 mmol)^DMSO(0.4 mDtC^j^fbx -^V^)^^:^ h :3r v- K (0. 029 mL, 28% 
J -)-^m^ ^*Px.. ^ta-C 18 Rtr^ft^UfCo b y IJ^ A;^ h ^^i/ K(0. 82 mL, 



/V = 2/l)-eM^1--5;i^{^j:(9. -fb-^!^ 3 7 (23 mg, jR^ 27%) l:#fCo 

ESI-MSm/z: 394 [M+H]'; ^H-NMR (CDCI3) 6 (ppm): 2.09 (s, 3H), 2.35 (s, 3H), 2.88 
(m, 2H) . 4. 04 (t, J = 6. 9 Hz, 2H) , 7. 19-7. 45 (m, 5H) , 7. 69-7. 82 (m, 2H) , 
7.83-7.94 (m, 2H). 
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Mm 2 5 iit^H^S 



MM 2 4 -V'^whtltcit^^ 3 7 (15 mg. 0. 038 mmol) / -/V(0. 6 mL) \Z. 

ML. t v^^'— 7KfPtl(0. 006 mL, 0. 1 mmol). ^JtJfl X . 60X:X* 2. 5 B^Pb^^^L 

tco ^m\^rcit^^^m\^fc'^. ^m^w.}±r'(:M.Bvrco m^^'j^mmm^xi'^ 

Y^yy >(-{^nu -^jvj^/:^ = 6/1) :i ^ i^i J; 0 x it-^^ 

•3 8 (5. 0 mg, 50%) ^#fCo 

ESI-MSm/z: 264 [M+H]^ 'H-NMR (CD3OD) 6 (ppm) : 2.30 (s, 3H), 2.37 (s, 3H), 2.71 
(t, J = 6.9 Hz, 2H), 3.04 (t, J = 6. 9 Hz. 2H), 7.23-7.54 (m, 5H). 
Mm 2 6 {it-^m 3 9 ) 

i| 2 2 -C^#e>tl/fcib'a'^ 3 5 (30 mg, 0. 12 mmol) ^TH F (0. 4 mL) \Z.^M 
70%3i'5=-/ur $ y7l<:^^^(0. 197 mL) ^M^, ^i^-C 18. 5 .B#r^, t^feVNt? 60°CT* 8. 5 

u p A/-^ ^/—;v = 9/1) T*ftM-r 5 ;i J; 15 . 3 9 (2. 4 mg, 

^ 7%) ^#fCo 

ESI-MS m/z: 292 [M+H]*; ^H-NMR (DMSO-dg) 6 (ppm) : 1. 01 (t, J = 7. 1 Hz, 3H), 2. 21 
(s, 3H), 2.29 (s, 3H), 2.59 (m, 2H), 2.64 (t, J = 7. 6 Hz, 2H), 2.79 (t, J = 
7. 1 Hz, 2H) , 7. 19-7. 45 (m, 5H) . 
Mm 2 7 (^k-a-^ 4 0 ) 
Mm 2 2 T'# ?> tlfz.it'^m 3 5 (34 mg, 0. 14 mmol) ^iLXJf'^^l^:^ /l^Jj^ ^'T $ 
K (26 mg, 0. 27 mmol) ilrDMF (0. 5 mL) (C^^IL^ Tk^'fb-:^ h !) 1^7 A (n mg. 0. 28 
mmol, m%m'&)^Mx.. 90°CT'3.5B#^»Ufc„ ^J^i:^(J:7K*3J;t;^l mol/L^^ 



31%) ^mti 



ESI-MS m/z: 340 [M-H]"; MlR (CDCI3) 5 (ppm): 2.31 (s, 3H), 2.40 (s, 3H), 2.74 
(t, J = 6. 3 Hz, 2H) , 2. 96 (s. 3H) , 3. 46 (dt. J = 6. 3, 6. 3 Hz, 2H) , 4. 83 (brt. 
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J = 6.0 Hz, IH), 7.^.46 (m, 5H). 
2 8 (^b^ij^ 4 1 ) 

2 2 Ti# htlfcit^m 3 5 (823 mg, 3. 34 fflmol) ^ t° U ^ (10 mL) *5 J; 

DMF (5 \nL) (DU^mm\^WMU »#Tx orX'TKde mL) ic^jllUfciii-^ 

y fj7 (1. 06 g. 6.71 mmol)^ 10 ^j^f)^nxM^fCo Eft-^Kt'V iyy(.5Q inL) 

^>!jP^. ^"C-e^ 20 :»•TO^^l^Ufcm^ lO^MM-:^ b V A7K^?^*5<J:li^ 20% 
tKM-^ h y ^ AT'^^^U. teTT*^ii^bfCo <5>CV^-C^ 0^^^:^^ n n p( ^(20 
Xe.OroL, 12 mmol. 2. 0 mol/L C»n — ^^f->'^^l^) ^;&DXL. ^ISLt? 40 ^T-fem^ 



= 1/1) -r^mUir^ :Ltli^^K). \\^^^ 4 1 (75 mg, 11JI# 8%) 

ESI-MSm/z: 279 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.39 (s, 3H), 2.43 (s, 3H). 3.92 
(s, 3H), 7.27-7.50 (m, 5H). 
■Mm2 9 {\t-^4. 2) 

2 8 T*#??tbfc{k'a't)4 1 (63 mg, 0. 23 mmol) 7 — /^(2 mL)*3<tIj^ 

tKCI mDcD^-a^^i^lC^^b. 7k^{b y ^ (54 mg, 2.3 mmoD^iPX. ^i^-^ 
2H#^^i^LfCo S/l;r^lClmol/L^^^*P;ls @^@l^^/VT*i*m bfc„ ^t^l^ 

^i^^ y :7°o tvvj^-x/^X' b y ^3. 1/— > 3 :i i j; , -fb-o^^^ 4 2 (23 

mg, 38%) ^#fc„ 

ESI-MSm/z: 263 [M-H]'; 'H-NMR (CDCI3) 5 (ppm): 2.40 (s, 3H), 2.45 (s, 3H), 6.92 
(br, IH), 7.26-7.51 (m, 5H). 

■Mm 3 0 {\t-^m 4 3 ) 

Mm 2 9 -e^btlfcib-a-t/ 4 2 (6. 0 mg, 0. 023 mmol) ^DMF (0. 5 mL) \ZJ^ 
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mmol) ^^x.. O'er- 20 ^mMWVtCo ^V^-e^ 50%iy/ 'f'/VT ^ ^7K^(0. 004 mL) 
it^t^ 4 3 (3. 0 mg, i^m 45%) ^#fco 

APCI-MSm/z : 292 [M+Hj^ ^H-NMR (CDCI3) 8 (ppm): 2.31 (s, 3H), 2.41 (s, 3H), 
3.10 (s, 3H), 3.39 (s, 3H), 7.24-7.48 (m, 5H). 

mmm a i at-^Si^ 4 4 ) 

MMMS 0 1,<im^(D^^{Z.mCX , 2 (33 mg, 0. 13 mmol). EDC • 

HC 1 (29 mg, 0.15 mmol), HOB t • H20(23 mg, 0.15 mmol)*5j:TJ5 
t e r t - T'^/UT ^ >' (0. 020 mL, 0. 19 mmol) ib^ h ^ it-^^ 4 4 (19 mg, iDi^ 48%) 

ESI-MSm/z: 320 [M+H]"; ^H-NMR (CDCI3) 6 (ppm): 1.44 (s, 9H), 2.33 (s, 3H), 2.41 
(s, 3H) , 6. 43 (brs, IH) . 7. 25-7. 41 (m, 3H) , 7. 46 (d, J = 7. 3 Hz, 2H) . 
3 2 (-fb-a-^J 4 5 ) 

^W!l3 0 tcifSS(0;fe-&lc:lp DT. it-k^A 2 (16 mg, 0.061 mmol). EDC 
HC 1 (15 mg, 0.078 mmol). HOB t • H20(12 mg, 0.078 mmol) *5 J; tJ^ f a y 
i;^^^ (0.008 mL. 0.1 mmoDd^b. ^t^^^A 5(11 mg. JiX^ 59%) ^#fCo 
APCI-MS m/z: 318 [M+H]*; ^H-NMR (CDCI3) 5 (ppm): 1.93 (m, 2H), 2.02 (m, 2H), 
2.32 (s, 3H), 2.41 (s, 3H), 3.62 (t, J = 6.8 Hz, 2H), 3.89 (t, J = 6.8 Hz, 
2H), 7.23-7.50 (m, 5H). 
^Jfe^^JS 3 (it-^mA 6) 

» 

X^l 

N- t e r t -y^ ;V-^::^;V^ 3 ^y^ilO.Q g, 57.1 mmol) % T H F (100 

mL)lC^i^U mU-^'CD I (14.3 g, 59.0 mmol)^;&P^. 30 ^mUWLtCo EJt- 
m^N, O -i^^ T/l^M Kci ^>>/W'T 5 :/i^M4^(6. 2 g, 64. 0 mmol) ^M^. ^Wl 
T^blC 12B#rBm#U/to SJ:S^?^t-7k^;JjP;t. g^^:i^^/l-l:#{ii Lfc„ 
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X/V- (9. 55 g, i^m 77%) ^mtCo 
APCI-MS m/z: 218 [M+H]^ 

urn 2 

t e r t -:/9^/V3i7i7^/^(9. 55g, 43.8 mmol) ^THF (300 mL) {C^^?L. -12°C 
T'-f yT'n tVV-x'i/^v">i^^ n y 2.0 mol/L THF^^(18.4 inL, 36.8 

2. 0 mol/L THF^?^(21. 3 inL, 42. 7 mmol) ^APx.. MUX 3 BfrBl^^UfCo 

g^^ctf^/l^ = 6/1 4/l)-e3^MU^ (2-:^^y-2->'ai:=:/V'^9^/V) 
z^^:/^ t e r t -:/^/V^;^7"/V'(3.95 g, 39%) ^#fc„ 
APCI-MS m/z: 235 [M+H]*. 

2— y )V^^)V) -:j&/W^$^^^ t e r t-:/^/l'Ji^y^X/^(2.20g, 9.36 
mmol) t^iSfll 1 8 (^Xg3 -e#^ixfc (2 -7;k^n^:^-^^^yV/W t F^^^ 
y- h y :7/l':tDi^^M(4.21 g, 14. 8 mmol) ^> e> [5- (2 -^/WJtn :7 3iri/U) 
-2-7a.:=^/^-2, 3--^tKo [1. 3, 4] ^Ti^Ty'-Zl'- 2 — T/M^ 
)V\ lj)V/<^^^y^ t e r t -:/^/V^;^x;V(l. 63 g, liX^ 45%) ^#fCo 
APCI-MS m/z: 388 [M+H]^ 

■ 

Xa4 

^»!j8 0Xa5(J:^<fe(D;^|felCipCT. ±|axa3-e#^;Jx;/c:.[5- (2-7 
/V;to7i::^/^) -2-7ai-/'W-2, 3-v^tKn [1, 3, 4] fT^yTV^— 
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/W- 2 — f /I'P^ 'f-/\^m^/V/< ^ t e r t - ^^'^ (1. 36g, 3. 51 

mmol) hit^!^ 4 6 (0. 43 g. W 28%) ^#fCo 

APCI-MS m/z 430 [M+H]*; 'H-NMR (270 MHz, CDCI3) 6> (ppm) : 1.40 (s, 9H), 2.51 (s. 
3H) , 4. 14 (dd, J = 6. 1, 14. 8 Hz. IH) , 4. 68 (dd, J = 6. 7, 14. 8 Hz. IH) , 5. 42 
(m, IH) , 7. 07-7. 45 (ni, 8H) , 7. 79 (ddd, J = 0. 9, 7. 2, 7. 4 Hz, IH) . 

^MM 3 3 -X^^htltcit^^ 4 6 (0. 330 g, 0. 768 mmol) ^ 4 mol/L mt7i<.M- 

« 

(0. 28 g, 100%) ^#fCo 

APCI-MS m/z: 330 [M+H]*; ^H-NMR (270 MHz, CDCI3) 8 (ppm) : 2.53 (s, 3H), 3.83 
(d, J = 14. 3 Hz IH) , 4. 60 (d, J = 14. 3 Hz, IH) , 7. 04-7. 18 (m. 2H) , 7. 28-7. 45 
(m, 6H) , 7. 87 (ddd, J = 1. 6, 7. 6, 7. 6 Hz, IH) , 8. 93 (br s, 2H) . 

mmmsd ({k^ti4 8) 

3 4 X*# b^tcit^^ 4 7 (169 mg, 0. 462 mmol) ^ v^^ n o ^ ^5? (5 mL) 
l^^^ ^^T' h y ^ y (322 mL, 2. 31 mmol) *3 j; TJ^It jti 2 - ^ D p 

^/i-:^/l'7jN:^/V'(0.097mL, 0. 924 mmol) ^jjP;t> ZO^m^WVtCo ^i^^^^JiiTK (5 m 

(^dj^i^y/l^^^i^^y^ = ZX2)xmm\^. it-^^A 8 (186 mg, HX^ 96%) ^# 

APCI-MS m/z: 420 [M+H]'; ^H-NMR (270 MHz, CDCI3) 5 (ppm) : 2. 50 (s, 3H), 3.98 
(dd, J = 5.5, 13.9 Hz, IH), 4.58 (dd, J = 7.6, 13.9 Hz, IH), 5.92 (d, J = 9. 9 
Hz, IH) , 6. 27 (d, J = 16. 7 Hz, IH) , 6. 53 (dd , J = 9. 9, 16. 7 Hz, IH) , 7. 09-7. 49 
(m, 8H), 7.83 (dd, J = 1.8, 7.8 Hz, IH). 
^»!l3 6 ('fb-a'^4 9) 

3 5 T*#bixfc'fb-a-^^4 8 (120 mg, 0. 286 mmol) ^ 7 mol/L T:^^:=-T 
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YJ km *W*" •V^*J%7M.Md 

mi-^^tKi:^. it^m 4 9 (89 mg, 72%) ^^tCo 
APCI-MS m/z: 437 [M+H]^ 

mmms 7 at^^s 0) 

■ ^MM 3 5 V'^binfcit^Hi^ 4 8 (78. 3 mg. 0. 187 njmol) h=^h]}^^ (3 

mL) \CWM ^/l-T ^ V • :i:^:e(76. 0 mg, 0. 933 mmol) ^Mtl. 

{^nn:^;V^/ /—fV = 6/l)T'MMU. ^fk-a^^l^S 0(79 mg, W 91%)^ 

APCI-MS m/z: 465 [M+H]*; NMR (270 MHz, CDCl,) 6 (ppm) : 2.21 (s, 6H), 2.49 
(s, 3H), 2.77 (m, 2H), 3.17 (m, 2H), 4.14 (d, J = 13. 7 Hz, IH), 4.65 (d, J 
= 13.7 Hz, IH), 7.08-7.47 (m, 8H), 7. 83 (ddd. J = 1. 8, 7. 6, 7.6 Hz, IH). 

•^mm 3 8 iit'^m 5 1 ) 

^Jfe^ll 3 5 -e#t>tU^C'fb'a'^4 8 (108 mg, 0. 257 mmol) ^T-fe h y 71^(3 mL) 
{^MUX^s MMrr:i^-i^ xi-fu tVl^T $ ^-(0. 090 mL, 1. 3 mmol) ^;!jP;t. "^W^ 10 

D;}>/PA/^:Jry'-/W = 9Xl)T*)^Mt. 'fb^^J 5 1 (87 mg, UX^ 67%) ^#fc„ 
APCI-MS jn/z: . 477 [M+H]* 
*1S^?II 3 9 (ib-^i^ 5 2) 

HM^^J 3 8 •X?#^tbfc:'ft;'^t» 5 1 (87. 4 mg, 0. 183 mmol) ^ 1 . 2 n d^xl 
15? >- (3 mL) (0. 5 mL) (n>mi^Wk\^W}^ T -fe b T/V-x t K (0. 030 mL, 0. 55 

mmol) J;tJ^ MJ T-fe b ^^f-iXTK^'fbJtc ^^^-^ h y A (0. 194 g. 0. 915 mmol) ^^7:.. 

i^^lr Ufco a § ^'j^'^nm ^vi'7}.^yy^^(^nxot ^/i^-^/^ ^ / ^.^^ = 
9/1) T*l^$^1--5 ^ i i^lJ: 19 . \t^m^2 (56 mg, HX^ 61%) ^^^:/c:„ 
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APCI-MS m/z: 505 [M-A ^H-NMR (270 MHz, CDCI3) 8 (ppnO^ 45 (m, 4H), 1.04 

^^^^^ ■ ^^^^^ 

(t, J = 7. 2 Hz, 3H) , 1. 71 <m. IH) , 2. 50 (s, 3H) . 2. 63 (m. 2H) , 3. 10 (m, 2H) , 
3.24 (m, 2H). 4.11 (dd, J = 6. 1, 13. 9Hz. IH), 4.-63 (dd, J = 7. 2. 13. 9 Hz, IH), 
5. 59 (t, J = 7. 2 Hz, IH) , 7. 08-7. 47 (m, 8H) , 7. 83 (ddd, J = 1. 8, 7. 6, 7. 6 Hz, 
IH). 

^mm 4- 0 iih-^m 5 3 ) 

3 5 V'Shthtcit-^^ 4 8 (87. 0 mg, 0. 176 mmol) ^T-fe /W(2 mL) 

tp^ i^ry mL) (Dm^Mm^^M 2 -T ^ 7 y5=-;r-/^(200 mg, 1. 76 

* 

^^Ji:J^n-x'h^^:7^ — (iJ^doxjx/i-A/^tJ^y— = 6/1) -ej^^i-^ ^ t 

tJl J; «9 X ^t^m 5 3 (45 mg, 45%) ^#^Co 

APCI-MS m/z: 497 [M+H]^ 'H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.50 (s, 3H), 
2.76-2.98 (m, 4H), 3.26-3.45 (m, 4H), 4.11 (d, J = 14. 2 Hz, IH), 4.69 (d, J 
= 14.2 Hz, IH), 5.61 (br s, IH), 7.08-7.47 (m, 8H), 7.83 (ddd, J= 1.8, 7.7, 
7.7 Hz, IH). 

3 4 V'i^fbtlfcit^^ 4 7 (149 mg, 0. 409 mmol) ^ DM F (5 mL) lC^^?U. 
N- t e r t -7' h^i/:^/\^:^=^/l^^])^yX20S mg, 1. 19 mmol), EDC • HC 
1 (171 mg, 1.10 mmol)*5j;U?HOB t • H20(282 mg, 1.84 mmoD^iflx., 

5febfCoa$^^'-m^li5^n-^hi5^7:7^-(-.^f-^/g^i^^5^/v = l/l)t?!^ 

U-r^::tKi:'0. it-^m 5 4 (144 mg, IR^ 73%) ^WCo 

APCI-MS m/z: 487 [M+Hj*; ^H-NMR (270 MHz, CDClj) 8 (ppm): 1.39 (s, 9H), 2.53 

(s, 3H), 3.70 (d, J = 5. 8 Hz, 2H), 4.23 (dd, J = 4. 8, 14. 8 Hz, IH), 4.85 (dd, 
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J = 7. 1. 14. 8 Hz, IHJPI. 97 (m, IH) , 7. 07-7. 46 (m, 8H) , W79 (ddd. J = 1. 6, 



7. 7, 7. 7 Hz, IH) . 



5 5) 



114 1 t?#btbfc'fb'R'tJ 5 4 (109 mg, 0. 224 mmol) 4 mol/L 4&jb7K^- 



mm:i^^/umm (2 mL) tCl^iSl ^i&T* 30 ^mmW bfc„ I^T^ U> 

a^^v^-ryT'ntvu:^— x/vey7.7y-i-6^t{-J:?5. ib-a^t? 5 5 (43 mg. 

HX^ 46%) ^#fc„ 

APCI-MS m/z: 387 [M+H]*; *H-NMR (270 MHz, CDCI3) 6 (ppm) : 2.27 (s, 3H), 3.83 
(m, 2H) , 4. 20 (dd, J = 6. 2. 14. 0 Hz, IH) , 4. 78 (dd, J = 5. 6, 14. 0 Hz, IH) , 
4.97 (m, IH), 7.07-7.46 (m, 8H), 7.79 (ddd, J = 1. 6, 7.7, 7. 7 Hz, IH), 8.43 
(m, 2H). 

f!|4 3 iit^ms 6) 

MM 3 4 ^i^l1tit^^ 4 7 (153 mg, 0. 418 mmol) ^ i^^ n n j^t ^-(4 mL) 
ii^^MV. t°yi^:/ (0.079mL, 0.92imol)iSXXJ^p-=^hn-7a:^=^/U^ \:tX2:^jl^ 
:^-h (101 mg, 0.502 mmol) ^;[jP;t. ^M-X I WmW:WVfc, ^^&?^(v7R 

(5mL)^;!jax. ^pp^/ui^T'ismufco ^mm^mfi±^7kvm^\.fc^. myk 



(205 mg, 100%) ^#fc„ 
APCI-MS ra/z: 495 [M+H]\ 
^J4 4 ('fb-a-'feS 7) 

■ii^ll 4 3 X^htlfcit'u-'^ 5 6 (96. 0 mg, 0. 194 mmol) ^i^^ a n (2 mL) 
iJl^^t^ N, N-i>;^^/U:r.'^Ul^iyT^l^il07 mg, 0. 971 mmol) ^;!J^;t^ 

n n 7J^7VA/p« y -/l^ = 9/1) -Cift^i- 6 r t Id i 15 , ih^^ 5 7 (12. 2 mg, 
14%) ^ttfco 

APCI-MS m/z: 444 [M+H]*; ^H-NMR (270 MHz, CDCI3) 8 (ppm): 2.20 (s, 6H), 2.39 
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(t, J = 5. 8. Hz, 2H),^3 (s, 3H), 3.22 (q, J = 5. 8 H2^H), 4.27 (dd, J = 
5. 4, 15. 1 Hz, IH) , 4. 74 (dd, J = 6. 7. 15. 1 Hz, IH) , 5. 08 (m, IH) . 7. 06-7. 45 
(m, 8H), 7.78 (ddd, J = 1.8, 7.7, 7.7 Hz, IH)-. 

nmm 4 5 at^^m 5 a ) 
mmm4 4\z.^m(D:)jm^m\:'X. MMi^u 3-x:Mibthtzit^^5 e aoo mg, 

0.202 minol) *3 J;U^ 4 -T ^5^/1^ t:°yv?:/ (0.0103 mL, 1.01 maoD-^^hit-^-^ 
5 8 (21. 1 mg, JlZ^ 23%) ^WCo 

APCI-MS m/z: 464 [M+H]*; 'H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.49 (s, 3H), 
4. 07-4. 43 (m, 3H) , 4. 78-4. 95 (m, 2H) . 5. 84 (s, IH) , 7. 06-7. 45 (m, lOH) , 7. 78 
(ddd, J = 1. 6, 7. 4, 7. 4 Hz, IH) , 12. 9 (m, 2H) . 
MMM 4 6 ({b-^#J 5 9 ) 

6 \Z.m^(D:^^izm CT. it^mD (2. 66 g, 6. 21 mmol) *3 J; tJ^ 2 - 7/1^ 
;t o 7 -yUTj? y (1. 74 g, 12. 4 mfflol) bit"^^ 5 9 (2. 09 g, 79%) ^ 

APCI-MS m/z: 444 [M+H]*; 'H-NMR (270 MHz, CDClj) 5 (ppm): 1.43 (s, 9H), 2.45 
(s, 3H), 2.64 (m, IH), 3.29 (m, 2H), 3.74 (m, IH), 4.68 (m, IH), 7.08-7.46 
(m, 8H), 7.81 (ddd, J= 1.6, 7.4, 7.4 Hz, IH). 

m 

MMm 4 7 (it^m 6 0 ) 

MMm3 4lc:E<feO:^fe{C^pCT. MMm4 6 ^tltcit^m 5 9 (2.09 g, 
4. 71 mmol) ■^^ibi\:^^ 6 0 (1. 65 g. W 92%) ^#fc:„ 

APCI-MS m/z: 344 [M+H]*; ^H-NMR (270 MHz. DMSQ-dg) 8 (ppm): 2,40 (s, 3H), 2.86 
(m, 2H) , 3. 25 (m, 2H) , 7. 28-7. 45 (m, 7H) , 7, 59 (m, IH) . 7. 87 (ddd, J = 1. 5, 
8.1. 8.1 Hz, IH). 
MM^l 4 8 iit^^ 6 1 ) 

MW!J4 l(;i|B^(D;^^ic:2pCT. ^ji9^l4 7X'#?>tLfc:'fb'a*tl6 0 (1.37 g, 
3. 61 mmol) *5 J; TJ? 4 - (i^p^ ^/UT $ 7 ) %m. ♦ i^^:^ (1- 80 g, 10. 8 mmol) b 
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6 1 (1. 07 g, esjft ^#fCo W 

APCI-MS m/z: 457 [M+H]*; 'H-NMR (270 MHz. CDCI3) 5 (ppm) : 2.22 (s, 6H), 
2.20-2.35 (m, 5H), 2.72 (ni. IH). 3.28 (m, 2H),'3.91 (m, 2H), 6.66 (m, IH), 
7.08-7.47 (m, 8H). 

MMm 4 9 (it^m 6 2 ) 

• 1 8 X-'^htltcit^^ 3 4 (120 mg, 0. 337 mmol) ^1, 2-i/^nxi:JL^ 

y(4 mL) (0. 67 mL) cOii^^V^iC^^L. N-P^^/^t'-^^ v^>'(0. 187 mL, 

1. 68 nmol) *5 h y T-fe h ^ v'TK^'fti^ ^^-t h ^ l> (0. 428 g. 2. 02 mmol) 

= 9/1) -elf Mb. it^^e 2(D^m^(.35 mg)#fCo #e>i^fc^b'^^^ 6 2(Dm 
m^^^Wm^'f-Z^il mL)\C^MU 4 mol/L:i:'ft:*^-i^^^^/^^^(l niL)iP 

U iiJET^j^-r^-<l: 1-^:19. it^m6 2 (29 mg, JiX^ 20%) ^#fCo 
APCI-MS m/z: 441 [M+H]*; ^H NMR (270 MHz, CDCI3) 6 (ppm): 2.01(m, IH), 2.28 
(s, 3H) , 2. 35 (m, 3H) , 2. 43 (s, 3H) , 2. 40-2. 58 (m, 9H) , 3. 14 (m, IH) , 7. 08-7. 46 
(m, 8H) , 7. 81 (ddd, J = 1. 6, 7. 4, 7. 4 Hz, IH) . 

mmms o (jt-a-tje 3) 

2-r^yT±hy:^/ yW^M.i2. 93 g, 17. 1 mmol) h - M) /KlOO mL) 

(Jl^iiilU r^^-i^-t e r t-:/^/W(5.09 g, 22.9 mmol):j3<ttj^4 -i^;^ ^ 
;UT 5 y t:° y -:^^(2. 21 g, 18. 1 mmol) ^U.X 10 B#^1i#LfCo 

♦ 

•^VV^^A^P^ h^^y^-i^'^-t^'/B^^^i'^^ = 9/1 -* 4/l)T**l$S 
U 2- (t e r t -7'h=3f-i/;!(7;W7j?r^/l-T$y) T ir h 7 ai 7 :/ (865 mg, 21%) 
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Xa2 



±EX^l-tr#^ttfc2- (t e r t -^^ h^i^-:^ /i^^^^J^T ^ y ) T± 
y 1^(851 mg. 3. 62 mmol) / -/U (20 mL) {Z^Ml-. ^ :fy/W<iy K:^^ 

mh 03 g, 8. 04 mmol) ^IjUk., MM^e 15 mr^^WLfCo RJtmi^:^^MK.^ 

b.^^^i^flE©*i-^ri:tCj;»?, 2- (t e r t --f V^i^ti JV^^^/VT ^ J) 



±ISXg2-e#^tb'5 2- (t e r t -^>^v';!&/^/jKra/vr 5 / ) T^V^x. 
y y=^:i-±^:iJ/l^y<y >(.2.91 g. 9.44 mmol) til^HTkS^^ (30 mL)^;!)P;t. ISOt: 

5-T±^/l^T^y-2- [(t e r t-:/h:¥i/;«7/^sK=^/WT5y) - 
2, 3-v?k Ka-2-7'm::i/l.-l, 3, 4-9^T^^Ty-/l«'(2.06 g, 56%)<Jr 

APCI-MS m/z: 393 (M+H)^ 



±mx.m.3X^btltc 3 -T-fe^;V- 5 -r±i^;VT ^ / - 2 - [( t e r t - 
•f h ^1^:^/1^:^::^ ;UT^/) ^ ^/V] -2, 3 -v^t Kn - 2 
1, 3, 4-^Tv?Ty-/U(2.01 g, 5.12 mmoD^T-fe: hy/U(20mL)fc|t^i? 
U tK^v^i^- 1 tK^P^^ (8. 0 mL, O.16mol)^;5jnx.. mUX6mmUWLtCo K 

— (|IJ#: Hi-Flash™ column. -^^f-iX/g^^rc^/l. = 2/3) T'^Mi-'S ;i Id j; 

5-T^y-3-T±f-/l^-2- lit e r t-y'h^iy:^/V^=-JUT^y) 
y^}V\-2, 3-v^l: FP-2-7ai::i;k-l, 3, 4 -^Tv?Ty-;W(l. 42 g. 



xm3 



X«4 
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79%) ^ntco 

APCI-MS m/z: 351 (M+H)*. 

±|BXa4'r#e?n'5 5-T^7-3-T-fe^/^-2- C(t e r t-7'b=¥v- 
:^;U7is:=^/UT^y) p^^/l^] -2, 3 -v^t Kn- 2 1 , 3, 4-5^ 
•T v^T yWl' (4. 30 g, 12.3 mmol), B^it:^V ^J^(2A5 g, 14.8 mmol) *? J: TJ^ 3 
'^iM (2, 81 g. 14. 8 mmol) h ^ /K86 mL) \cmM V. 3 (3. 75 g, 14. 8 

moD^M^tc'^. 7K^^TX'S:5iel t e r t - T^^/K^ 40 mL, 37.0nmiol)^;&P;t> 

* 

df^f-^^ = 1/6) :i ^ (J: i 0 ^ 3 -r-^'f-fV- 2 - [( t e r t h 

^v';«;/i^jJ?^/WT^y) -2, 3-v^fc Kn-5-3-K-2-:7 3i::^;l^ 

- 1 , 3 , 4 - i^T (4. 04 g, ltZ¥ 71%) ^#fc„ 

ESI-MS m/z: 462 [M+H]^ 'H-NMR (CDCI3) 6 (ppm) : 1.45 (s, 9H), 2.40 (s, 3H), 4.13 
(dd, J = 6. 6, 14. 9 Hz, IH) , 4. 61 (dd, J = 6. 6, 14. 9 Hz, IH) , 5. 26 (m, IH) , 
7.27-7.41 (m, 5H). 

JilSXaS T'ttbtl/fc 3 -T-fe^/V- 2 - [( t e r t -':f Y^l^i^ fVi^^^fX^T 
5/) -2, 3-i^t Kn-5-3— K-2-7ai^/U-l, 3, A-^ 

Ti^T /-/V (1. 93 g. 4. 18 mmol) ^Y}V:x.-y (57 mL) Id^^f h y t'-Zl^ 
i^7^^(1.83mL, 6.26mmol)*5j;t;?x {V^) y :^^/\^^-:^y ^^y) 

^A(242mg, 0.209 mmol) ^jjPx^ 100" Ct?3^rW# Ufco -giJS^^- 5%:7 ^;/{b 

i: til J; D X -fb-^^l^ 6 3 (1. 33 g. JtZ^ 88%) ^#fcic 
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I 

I 

I 

ESI-MS m/z: 362 [M+H] Al-NMR (CDCI3) 8 (ppm) : 1. 42 (s, 91^. 41 (s, 3H), 4. 13 

(dd, J = 6. 2, 14. 9 Hz, IH) . 4. 62 (dd. J = 6. 6, 14. 9 Hz, IH) , 5. 35 (m, IH) , | 

j 

5.51 (d, J =17. 4 Hz, IH), 5.67 (d, J = 10. 7 Hz, -IH), 6.58 (dd, J = 10. 7, 17.4 ' 
Hz, IH), 7.26-7.39 (m, 5H). 
MMm 5 1 (it^m 6 4 ) 

* 

• MM^y5 0 Tif^jtufcib^^ 6 3 (1. 10 g, 3. 04 mmol) ^Tir h >'(20 mL) {C^M 

7K(3.o mL)^Mx.tc'^^ 7ki^TVj^-^:^:ffymifV^J>>iL68 g, 10.6 mmol) 

^ijuk.. ^iHT' 3 mmuw bfdo Rft^mim^m:^m'r hD^M. (i. 03 g) a moi/L 

m.m(20 viL) is ^n^m^^y^ (20 mO^Mx., MUX- 30 S^mBWl^fc^^. 
it^S^ 6 4 (965 mg, 81%) ^#fc„ 

ESI-MS m/z: 380 [M+H]*; ^H-NMR (DMSO-dg) d (ppm): 1.39 (s, 3H), 2.25 (s, 9H), 
4. 03 (dd, J = 7. 8, 14. 4 Hz, IH) , 4. 33 (dd, J = 4. 7, 14. 4 Hz, IH) , 7. 30 (m, 
IH) , 7. 32-7. 42 (m, 5H) . 
MMM 5 2 6 5) 

^JiM 5 1 Xi^htltcit-^i^ 6 4 (116 mg, 0. 306 mmol) , HO B t • H^O (48. 0 
mg, 0. 313 mmol)*5 J:tJ?ED C I (66. 0 mg, 0. 344 mmol) ^DMF (1. 2 mL) {c:^® 
m.UX10^mmWLtcmsmmMX t e r t->^^/VT5:y(0.163mL. L55mmol) 

;t . mux 20 ^mW^ Ufco S^&f^tc^^^^m^ hV^ i^7K^*5 J; tJ^ 
7K^;&Bx.. @im^5^/U-Cttffitfc„ ^^M^tKx Imol/Li^^. l&fP:^I^T'ji||^ 

6 5 (96. 1 mg, JR^ 72%) ^#fc:„ 

ESI-MS m/z: 435 [M+H]"; »H-NMR (CDCI3) 5 (ppm): 1.43 (s, 18H), 2.38 (s, 3H). 
3.95 (dd. J = 5. 5, 14.7 Hz, IH), 4.71 (dd, J =7. 6, 14. 7 Hz, IH), 5.31 (m, 
IH) , 6. 38 (br s. IH) , 7. 25-7. 39 (m, 5H) . 
mm.m 5 3 iit^^ 6 6) 
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(80. 4 mg, J|Z^ 9m ^#fc„ 

ESI-MS m/z: 335 [M+H]*; 'H-NMR (DMSO-dg) 6 (ppm)'- 1-34 (s, QH). 2.41 (s, 3H), 

4.16 (d, J =13. 8 Hz. IH). 4.25 (d. J = 13. 8 Hz, IH). 7.31-7.46 (m, 5H). 7.81 
(br s, IH) , 8. 49 (br s, 3H) . 

5 3 Vmhtltdt-^S^ e e (78. 3 mg, 0. 211 mmol) (Oi^^uu}^^ 

* 

(2. 0 mL) IC, h y 3^=f)Vr 5 y (0. 147 mL, 1. 05 mmol) ^^XJ-WC 2 - ^ n o ai^ 
/Vx^/1'7}n^/V'(0.033 mL. 0.32 mmol) 30 :^FBlit#bfeo BM^\^-^ 

?fyy^^ (t^ i?/— = 1/10) T^^Siii-^^i^t^ij; ib-a-^ 

6 7 (59. 3 mg, JlX# 66%) ^^#fco 

APCI-MS m/z: 425 [M-*]*; 'H-NMR (CDCI3) 6 (ppm) : 1.44 (s, 9H), 2.38 (s, 3H), 
3. 82 (dd, J = 5. 3, 13. 8 Hz, IH) . 4. 58 (dd, J = 8. 5. 13. 8 Hz, 1.H) , 5. 24 (m, 
IH), 5.96 (d, J = 9.9 Hz, IH), 6.29 (d, J = 16.5 Hz, IH), 6.40 (br s, IH), 
6. 55 (dd, J = 9. 9, 16. 5 Hz, IH) , 7. 25-7. 40 (m, 5H) . 

^»!J5 5 {\\^-^m^ 8) 

Hife^J 5 4 X'^h^fz-W^-^m 6 7 (58. 3 mg, 0. 137 mmol) ^T-fe h h y /Kl. 2 
mDllL^^U h y :3i5^/^7'5::/(0. 134 mL, 0. 961 mmol)*5<};U^v^/ ^/^T 5 
^:^(56.0mg. 0.687 mmol) ^iB;ix ^^TU B#r^it#UfCo ^^^-tK^^JBx.. 

^i-a-^^^^/^b/^Hl^kb. WL-^m^ 8 (42.5 mg, 66%) ^#fc„ . 

ESI-MS m/z: 470 [M+H]^ ^H-NMR (CDCI3) 5 (ppm): 1.43 (s. 9H), 2.27 (s, 6H), 2.38 
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(s, 3H) , 2. 77-2. 84 (d^) . 3. 14-3. 20 (m, 2H) . 3. 93 (d, .^3. 8 Hz. IH) . 4. 69 

(d, J = 13.8 Hz, IH). 6.13 (m, IH), 6.39 (br s, IH). 7.27-7.42 (m, 5H). 

mmm 5 e at^i^ e 9 ) 

MMM 5 1 X^^^^tltcit-B-^ 6 4 (100 mg, 0. 264 nunol) ^N, N-i^y^ ^/l-T-fe 
h T ^ K (1. 0 mL) {L^i^ ^^rvmt'^yi'^^^^ (0. 039 mL, 0. 54 mmol) ^Mk.s 
SOi^Psm^t/c^.llii^-ev^^yyDtVur $^^(0.370mL, 2.64iiimol)^;fjfl;t, 

= 1/1) XmU-t^ J; «9 . it-^m 6 9 (122 mg, J|X^ 100%) <^#fCo 

ESI-MS m/z: 463 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 1-16-1.32 (m, 6H), 1.35-1.56 
(m, 6H) , 1. 42 (s. 9H) , 2. 35 (s, 3H) , 3. 55 (m, IH) , 3. 97 (dd, J = 5. 4, 14. 8 
Hz, IH) , 4. 54 (m, IH) , 4. 72 (dd, J = 7. 7, 14, 8 Hz, IH) , 5. 43 (m, IH) , 7. 25-7. 42 
(m, 5H). 

mMm 5 7 iit^^ 7 0) 
Mmm 5 3 *5 i xj^mMm 5 4 {mmo:^m\^m dt. mmm 5 e xnhtitcit^ 

^6 9 (122 mg, 0.264 mmol) ^ 4 mol/L ig{b7K^-@l^^5^/V^?^(l. 0 mL)T?^ 
SU. ^V^-e. b y $ ^-(0. 184 mL, 1. 32 mmol) (D^^^T, mt 2-^X2 

D:I;^/^;;<./^,i^-/^.(0. 055 mL, 0. 53 mmol) .b^^&^'frS ^1 ^ IJI J: t) . it-^m 7 0 
(75. 1 mg, W 62%) ^mCo 

ESI-MS m/z: 453 [M+H]*; 'H-NMR (CDCI3) 8 (ppm) : 1.22-1.35 (m, 6H), 1.40-1.52 
(m. 6H) , 2. 37 (s, 3H) , 3, 58 (m, IH) . 3. 84 (dd, J = 5. 3, 14. 2 Hz, IH) , 4. 57 
(dd, J = 8. 3, 14. 2 Hz, IH) , 4. 69 (m, IH) , 5. 19 (dd, J = 5. 3, 8. 3 Hz, IH) , 5. 97 
(d. J = 9. 7 Hz, IH) , 6. 29 (d, J = 16. 5 Hz, IH) , 6. 56 (dd, J = 9. 7, 16. 5 Hz, 
IH), 7.26-7.42 (m, 5H). 

MMm 5 8 iih^m 7 1) 

MMM 5 5 \cmm(D:^mcm CT. ^mm 5 7 xu^^±it-^^ 7 0 (72. 0 mg. 
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0. 159 mmol) ^ h ]) ^ V (0. 155 mL. 1. 11 mmol) cO;j^P^, v?7^ ^/l^T ^ 1/ 

W^"^ (65.0mg, 0.797 mmol) #btbfc:^^i^^g^^:3i5^/U(3. 0 

mDiC^^fb. 4mol/L:^ib7K*-g^^^.^>'l'^(0.30mL) ^iB;t^ ^ig-T'SO^T- 

-a-ti 7 1 (66. 0 mg. IIX^ 72%) ^#fc„ 

ESI-MSm/z: 498 [M+H]'; 'H-NMR (DMSO-de) 6 (ppm) : 1.21 (d, J = 6. 6 Hz, 6H), 1.34 
(d. J = 6. 6 Hz. 6H) , 2. 22 (s, 3H) , 2. 80 (s, 6H) . 3. 35-3. 50 (m, 3H) , 3. 58-3. 70 
(m, 3H) , 3. 92 (dd, J = 7. 6, 14. 2 Hz, IH) . 4. 41 (dd, J = 5. 6, 14. 2 Hz, IH) , 
4. 64 (m, IH) . 7. 27-7. 47 (m, 5H) . 8. 09 (br s. IH) , 10. 18 (br s, IH) . 

%W\ 5 1 -r^nhfy^t^W:.-^^ 6 4 (lOO mg, 0. 264 mmol) ^DMF (1. 0 mL) \ZMU 
b ^ -C 3 t> fb 7< (0. 040 ml, 0. 64 mmol) *3 J: U^j^^;«7 y !j7 (40. 0 mg, 0. 289 
mmoD^riPx.. 2 B#PBm#UfCo i^^^f-Z^T'ttW Uifc^ 

a^^P^ t?y-/^C3.0 inL)tC^j|?U. ^i^^(0.30 mD/lr^BXx 50° CC 1 B^fBlif 

h y ai^/l^r $ :/(0. 368 mL, 2. 64 mmol) (^#^Tx :^{b 2-i7Xi xx:^^)\'7.t\y'^ 
^fViSi. 110 mL. 1. 05 mmol) ^K/^^ ^-fr^ ^ t j; 9 ^ fb-^t) 7 2 (46. 6 mg, W 
46%) ^#fc„ 

ESI-MSm/z: 384 [M+H]*; ^H-NMR (CDClj) 5 (ppm): 2.42 (s, 3H), 3,89 (dd. J = 6.0, 
14. 1 Hz. IH) , 4. 57 (dd, J = 7. 8, 14. 1 Hz, IH) , 5. 37 (dd. J = 6. 0, 7. 8 Hz. IH) . 
5.95 (d. J = 9. 8 Hz. IH). 6.27 (d, J = 16. 5 Hz, IH), 6.55 (dd, J = 9. 8, 16.5 
Hz, IH), 7.25-7.42 (m, 5H). 

%mu^ ({b'a't/7 3) 

* 

%%m 5 5 tcEtt<7):^^fe(c2pCT. 5 9 •^'^hML^'^m 7 2 (46. 0 mg, 

0. 120 mmol) ^ h y :i^9^/^T ^ V (0. 117 mL, 0. 839 mmol) (O^Tn. v^^ ^/^T 5 

>:^^:^(48.9 mg, 0. 600 mmol) - ^ J: ^ -fb-g-^^ 7 3 (29 mg, 1|X 
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56%) ^#fc, 0 0 
APCI-MS m/z: 442 [M+H]*; ^H-NMR (CD3OD) 6 (ppm) : 2.22 (s, 3H), 2.80 (s, 6H). 
3. 35-3. 50 (in, 2H) , 3. 58-3. 70 (m, 2H) , 3. 92 (dd, J = 7. 6, 14. 2 Hz, IH) . 4. 41 
(dd, J = 5. 6, 14. 2 Hz, IH) . 4. 64 (m, IH) , 7. 27-7. 47 (m, 5H) , 8. 09 (br s, IH) , 
10.18 (br s, IH). 

^yW^^{l. 93 g, 17. 1 mmol) ^Tir V=-Y^) /W(100 mL) 
{-^^bfCo -^@^->^- t e r t -7^ 5^/1^(5. 09 g, 22.9 inmol)*5j; 

tjt 4 - ^/UT 5: y t° y v?:/ (2. 21 g, is. 1 mmoi) ^jti^o^, ^?i.t* 10 i^r^^ 



4/1) Ti^^-rs ^ le: j; 19 , 2 - (N- t e r t h ^i/;<7/i-#-/WT $ y ) 

T-fe h 7 y (865 mg. 21?^) ^#fCo 

xm2 



±tBX^ 1 Titbflfc 2-(N-tert-:/h ^i/;!^/^^?:::^/^^ 5: y ) T-fe: h 
7 3. y (851 mg, 3. 62 mmol) ^ y y -/l^ (20 mL) \Z.^U l^t^o # tbfc^^i^tC^ 
:t-t$;«7/U/<v?Ki^m4^(1.03 g, 8.04mmol)^inxLx ^ffi.'C 15 ^f^^^bfCo S 

':^ h y IJ' A-e^ U mU^m^M^ VtCo # bti.fca^g^-:^^^' n n y (50 mD 
tC^jl? f y V (1. 75 mL. 21. 7 mmol) J; tJ^i^ib h y y ^/l^T-fe 5^;^ (2. 23 mL, 

18. 1 mmol) ^Mx., mux- 16 ^^s#ufco ^m^m^^mTkmi- hV^J^yk 



y ;^/'ir7^;^yA:^ n-r h^7:7^'-(^:3rf->'/@^^:3^^/l' = 9/1 4/i)X 

nmi-^:it\c^v)^ 2- lit e T t~-fh^iy:^/u:^^:=./UT^y) y^;v] - 
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2, Kn-30(2, 2 -i^p«f-/l^7°P f;r::^/V)W5 - [(2. 2-v^ 

mg, 53%)^#fCo 
APCI-MS m/z 477 [M+H]*. 

• ±|BXm2-C#^tL§ 2- [(ter t -7" h^iX;^/^^'-^^T ^ / ) ^ ^/^l 
-2, 3-v^tKn-3- (2, 2 ^/^7"p t:';^:^/^) -5- [(2, 2- 
^^/VT'n bi°^-/U) T^/]-2-:7^ -/l/- 1 , 3 , 4 - ^T i^T y-/l-(3. 72 
g, 9. 48 mmol) ^ t e r t -^'iJ' /-/Kl50 mL) h y l> A7K^?^(pH 

= 3 ; 50 mL) (^^g-a^^lilC^jii bfCo # e>i^fcl»^^7K*^b^^ 5 m^:^ ^ (3. 6 
g, 94.8 mmol) ^^ia-eiDx. BO'C-C 1 fi#F^ft#Lfc„ ^^&?^lc:@^^(5. 4 mL) ^:«)P 

1hV-cy f ^ClitJlJ: 5-T^y-2- [(ter t - 7* b =^5^ v^;* 

Tj^^^/wr 5 y ) 7« ^/W] - 2 , 3-i;^t: Kn-3- (2. 2-i^y^^/i^7''x^}^°:t=^ 
/P) -2-:7ai:=^;V-l, 3, 4-^Tv^T:/-;^(3.10g, 99%)^#fCo 
APCI-MS m/z: 393 [M+H]*. 
Xm4 

^iS^ij 5 0(DiM 1 tcfBS(^^ifeti::^C'Cs ±iax@.3 T*#>>tlfc- 

2- C(t e r t-y h^i/;{7/k7j?::i/WT^y) ^5^/^] -2, 3-i^t: Kn-3 
- (2, 2-i?^^;V7'nfc':r=-/V') - 2 1 , 3, 4-^Ti>T/- 
/Ud.OO g, 2. 55 mmol). 3 iJ'ft;;^; y ii^ACSSO mg, 3.04 mmoDx 3 ^itMiBlO mg, 

3. 07 mmol) s 3 ^ (780 mg, 3. 07 mmol) *3 J; TJ^ffifig^ t e r t - -f^^^^ (0. 980 mL. 
8. 24 mmol) i ^} . 2- [(ter t -7* h=¥v-:^;V**:^;^T 5: y ) -2, 

3- v=t: Kn-3- (2, 2-i>?^^/^^^^°:t=-;V) - 5 -3- K- 2 -73:= 
/V- 1 , 3 . 4 - y —v'V (986 mg, HJl^ 77%) ^#fCo 

Xg5 
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±|BXm4-e#^tl^- [(t e r t --f h^i^:^ /l-^^^T ^ /) 
-2. 3-i/t Kn-3- (2. 2 -v/^ ^;^:/n t";^:=:7V) - 5 - 3- K- 2 - 
y oL — /l/- 1 , 3 , 4-^7 i^T (500 mg, 0. 993 inmol) ^ T H F (10 mL) tCl 
mmi^s MJ^h^i/tf=./Uv'^^-(0.420 mL. 1.99nimol), {i^^y ]) t ^ 
T-fe ^>')/■^7v^l>i^(86 mg, 0.15 mmol)*5<ttj^x h 7 y^'^/^T^^^::^ 1? P P 
•K(l.Omol/L THF^?^, 2. 00 mL, 2. 00 mmol) ^;!JPX.. 50° C iCX 6 V 

i/^)ti^)^%=7h.^^'^V-!fyy A— (g^^^i^^/^/n-^^f-:/ = 1X9) xm 
Mi-^ 1 1- J: ^ {^-^m 7 4 (343 mg, iiX^ 85%) ^#fc„ 

ESI-MSm/z: 404 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 1.36 (s, 9H), 1.41 (s, 9H), 4.12 
(dd, J = 5. 9, 14. 8 Hz, IH) , 4. 64 (dd, J = 6. 6, 14. 8 Hz. IH) , 5. 23 (m. IH) , 
5.49 (d, J =17. 4 Hz, IH), 5.66 (d, J = 10. 7 Hz, IH), 6.62 (dd. J = 10. 7, 17.4 
Hz, IH), 7.22-7.38 (m, 5H). 

^'Sm^XX^hMW.'^^l 4 (314 mg. 0.778 mmol) ^^V^, 

(0-)sm\Z.WX.X^'m'^^h\c^^\^'^^l ^ (1|X^32%(5XS)) ^#fcio 
APCI-MS m/z: 512 [M+H]^ *H-NMR (DMSO-dg) 6 (ppm): 1.25 (s, 9H), 1.36 (s, 9H), 
2, 79 (s, 6H) , 3. 35-3. 53 (m, 2H) , 3. 59-3. 69 (m. 2H) , 4. 05 (dd, J = 5, 6, 14. 0 
Hz, IH), 4.44 (dd. J = 8. 2. 14.0 Hz. IH), 7.04 (br s, IH), 7.26-7.41 (m, 5H). 
7. 86 (dd, J = 5. 6, 8.2 Hz, IH) , 10. 38 (br s, IH) , 
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5^;rir ^ :^/W<-y K(12. 0 g, 132 nmol) -7^(200 mL) {C^^i T-fe h 

-7:^/ V(15. 4 mL, 132 nmol):Jo J;t/^i:^®?(l. 2 mL) ^^in;i^ M^T 5. 7 Btrsl^^ 

(ISOmD^iDx. ^mbfc@#:^y ;^7y-Ufco #6>:^^fcefe@#:^lr5^U 
>=f':t± ^ :^ /w< y* y (25. 4 g, W 96%) ^#fCo 

'H-NMR (DMSO-dg) 6 (ppm) : 2. 30 (s, 3H) , 7. 37-7. 40 (m, 3H) , 7. 91-7. 94 (m, 3H) , 
8. 27 (br s, IH) , 10. 21 (br s, IH) . 

±mjiUiv"^btifcT± hy y=i^yt±^:fy/uy<:fy(s.44: g, 43.7 

mmol) ^T±Vy (170 mL) {Z.mWi t' y i^^- (7. 1 mL, 87 mmol) *5 J: IJ^MtRS^^ (8. 3 
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mL, 87 nimol)^;!jPx.. ap.T* 25 




'H-NMR (DMSO-de) 6 (ppm) : 2.12 (s, 3H), 2.31 (s, 3H). 6.49 (br s, 2H), 7.21-7.41 
(m, 5H). 



XS3 



1(17. 1 g, 76. 5 mmol) ^T-fe: V=-\^) >'V(225 mL) \zMU\^. O'C'e^^ 
t e r t ->^^^/l-(12. 1 mL, 102 mmol) ^;t)BxfCo 10 ^^-f^^i^U/c^. ±|BX^2 

[1, 3, A1 ^T'JT^—JV-Z-^ }V) >'(15.0g, 63.8mmol)^;!jnx.^ 



O'C'^^M-^? 4. 8 

FAB-MS m/z: 299 [M+H]*; ^H-NMR (CDCI3) 8 (ppm): 2.29 (s, 3H), 2.44 (s. 3H), 7.32 
(m, 3H), 7.46 (m, 2H). 

##0*J2 (ib-a-i^B) 
X@ 1 

hyaiyy (14. 1 g, 66. 0 mmol) J; tJ«^;^'fe ^ /V/^ K (6. 00 g, 66. 0 mmol) 

f)^h2- (;^'^;Uy^/i't^=:-/UT^y)T± v=5^;^-t:5:;^;/w^yV(14.5g, 

■ 

ItZ^ 77%) ^^fco 

xa2 

■■^m 1 <^xg 2 {z.mi^(D:^m^^ ct^ -bisxg i Ttt bttfc 2 - (y ^^-/u;^ 
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N- (4-T-fe^/^-2-T$/-5-:7 3i::^/^-4, 5-v^tKn[l. 3, 4] 
v?T y — /l^- 5 /Vp* 7« ^ i^T^/^Jf: V7 ^ K (302 mg. llX^ 26%) ^# 

APCI-MS m/z: 329 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.29 (s, 3H), 2.99 (s. 3H). 
4.04 (d,- J = 14. 0 Hz, IH). 4.55 (d, J = 14.0 Hz, IH), 7.30-7.41 (m, 5H). 

^/l<'-2-r$/-5-:73.=/U-4. 5-v?tKo [1, 3, 4] f-Ti^Ti/- 
5 _^ =f-;ir) ^ ^ l^T^/U:^ l^T K K (240 mg, 0. 732 mmol) ^^hit^^B 

(176 mg, 61%) ^#yc:„ 

FAB-MS m/z: 392 [M+H]*; 'H-NMR (CDCl,) 6 (ppm): 2.38 (s, 3H), 3.01 (s, 3H), 4.07 
(dd, J = 6. 3, 14. 2 Hz, IH). 4. 65 (dd, J = 7. 4, 14. 3 Hz. IH), 5. 15 (t, J = 6. 9 
Hz, IH), 7.26-7.44 (m, 5H). 

2 iDXU 1 T# hflfc 2 - (^ ^/l/;^/V3iN^/WT ^ / ) T-fe h 31 y >'= 
^ y (300 mg, 1. 05 mmol) T H F (18 mL) K^M b ^ ^#T^MT* 
4 _ c;?^ ^;^7' $ 7 k° 1^(64:1 mg, 5. 25 mmol) *5 j;t^:^{bfc:V^i3>f ;w(0. 13 mL, 
1. 1 mmol) ^?iT bfCo It^btV^o-r/W-^gT^T^x 1 ^PbI^^SJ:!)^ 2 B#r^#lC^ 
tl^fll&it p /l^ (0. 065 mL, 0. 53 mmol) 7L. ^ b tCl. 6 B^f^ W Lfc„ 

(i^nn/^/l-A/;^^y-/W = 20/l)T*)»Mi-S-^l-J;t>N- 
y-3- (2, 2-e^^^/^>^nfc':^::^;u) -2-73i^y^-2, 3-i^t Kn 
[1, 3, 4] f-Tv'T>^-yW'-2--T/M^/W] K(88mg, 1|X 

^ 22%) ^mz.o 
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APCI-MS m/z: 371 [M+|p ^H-NMR (CDCI3) 6 (ppm) : 1.34 (^H). 2.96 (s, 3H), 
4.06 (dd, J = 6. 2. 13.7 Hz, IH), 4.19 (br s, 2H), 4.58 (dd, J = 7.0, 13. 7 Hz, 
IH) , 5. 20 (t, J = 6. 4 Hz, IH) , 7. 27-7. 55 (m, 5H) . 

[1, 3, 4] ^Tv^ry'— /V- 2-'i;U'P«^/^] 7^ i5^>';^/WlN>'T5: K(180mg, 
0. 486 mmol) ^^hit^^C (164 mg, 78%) ^WCo 

APCI-MS m/z: 434 [M+H]*; ^H-NMR (CDCI3 + CD3OD) 6 (ppm): 1.32 (s, 9H), 3.03 (s, 
3H) , 4. 08 (d, J = 14. 0 Hz, IH) , 4. 63 (d, J = 14. 0 Hz, IH) , 7. 32-7. 42 (m, 5H) . 

N-t e r t-:/h^i/;i7/U'^^/W-^-T7 = >'(10.0 g, 52.9 mmoD^TH 
F (150 mL) {CMM I', ^/l' 7 (7. 73 g, 63. 4 mmol) . ilTK tV-? y (16. 1 
mL, 79.3 mmol), @^^/-?7>^!>A(593 mg, 2.64 mmol) ^ h V 7 :^^/^^:^y ^ y 
(1.39 g, 5.29 mmol) *5 i TJ^tK (2. 28 idD^Mk.. T/\^^>W^m%T. eO'C'C 22.5 
^mmWVtCo R!t^m^±v4 h^iiUT5iib. ^mi^^'^M^ykmi' hV^J>> 

^7:7^'-(-\^rf->'/^g^^^f^/W =6/1 2/'l)T*)»Mb. (3-:t^y-3- 
7a:=:/U'7"nfcVV') ;^/W^^V^ t e r t - 7*^/1^:^1;^ 7" /l^ (7. 85 g, lUl^60%) 

APCI-MS m/z: 250- [M+H]*. 

« 

t e r t -■f'^/l^:^P^7'/Ui7. 80 g, 31. 3 mmol) 7-/1^(240 mL) ^7K(60 mL) 

(Dm^mm^mM\^. '^:t±^:fJ/W<i;?]^'mmm7.9B g, 62.6mmol)^Jl]^, 
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/W^/:/(9. 23 g, HSLm 91%) ^^tfCo 
APCI-MS m/z: 323 [M+H]\ 

ter t->^'5^;V'^;^X/l-=9^:t-fe 5:;^/W^y*^^(4.07 g, 12.6 mmol) ^Tir h >- 
(100 mL)\Z.mMU ^' V v^:/(5. 4 mL, 63. 1 mmol) fcli7j<|^^(6. 0 mL, 63. 1 mmol) 

^ J -/w (20 mL) *5 i r/ 1 K 7 -y-i^m (20 mL) ilr*P ;t . ^iar* 2 B#^1 ^# L fCo 
(10/1) (100 mL)^;!jPx:^ @i$:ife^i^^y;^7y-bfCo e-fe@^^5^b. 

T$y-2-7ai^/V-2. 3-i^tKci [1, 3, 4 ] v^T >^-/V- 2 — T 
/I/) tl . t e r t - ^^^JV:^ (4. 38 g, 91%) ^#fc, 

APCI-MS m/z: 365 [M^]*. 
IMA 

^m\i<DiM3\^%WL(Dijm^^y:^x. ±iBxm3*c#e>ti.fc C2- (3-t 

^^;p_5_7-^y_2-73i::^/U-2, 3-i:^tKn [1. 3, 4] ^Ti^T/ 
2 ->f /U) a::^/^] ;^7;W^ ^ t e r t -7'^;V3^;^X/^(2. 80 g, 7. 67 

mmol) f)^ hit'^^D (2. 66 g, 81%) ^#fCo 
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APCI-MS m/z: 429 [M+M 




1^ (5. 70 g, 44. 5 mmol) 



;^X/V(5. 70 g, 29. 7 mmol)^ J;t)^^;^ir ^ :^/W<i;^ K • 

3 -^yyV/i^yci t'';t>'^^5^/va^y;x;^=f^:^-lr 5:;&/w^y;y(5. 79 g, 
llX^ 73%) ^#fCo 
APCI-MS m/z: 266 [M+H]*. 

xm2 



:7^o t°;^>'^;^5^/l-zc;j<.7^/V=^;^-|r ^;^7/^/^yX5.00 g, 18.8 mmol)^=»f5 3- 
{3~T±'f-/U-5-r^y-2-y:ji:=^/V-2, 3-i^t:Kn [1, 3, 4] 5^ 
7 i^T y-zv- 2 - T'n b'':^^®^^ x/l^ (4. 52 g, 7856) ^t#fc„ 

APCI-MS m/z: 307 [M-H«]*. 



^/V-5-T$y-2-:7a:c:i/l'-2, 3-i;^fcK»3 [1, 3, 4] ^Te^T/— 
/^-2-^/^) 7°P t°;^->'^^^/V^;^x>'W(4.52 g, 14. 7 mmol) e) ib-a-tl E 



(4. 39 g, HZ^ 80%) ^#fc: 



APCI-MS m/z: 372 [M+H]*. 
it-^^A (2. 50 g, 8. 36 mmol) ^ b/Uoi v (30 mL) {; 



2 — :7/l';^n7a:c:i 



/^/J^^7>'^(2. 34 g, 16.7 mmol)^ xhy^;^ ( h D 7 :=:/U'7Jn 7 ^ :/) /^y^^ 
A (773 mg, 0. 669 mmol) J: 4 mol/L 7 y it± I> AtK^?^ (4. 18 mL) ^M^. 
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= 6/1, ^J^^iJ^ P P /}^/Vi=./p^ ^ y -/V = 5^1 -> 300/1) T-*t 

M-t" S - ^ J: «5 . { b-^i^ 2 2 (2. 42 g, iCl^ 92%) <lr#fCo 
APCI-MS m/z: 315 [M+H]'; 'H-NMR (CDCI3) 6 (ppm) i 2.43 (s, 3H). 2.47 (s. 3H). 
7. 09-7. 45 (m, 6H) , 7. 49 (m, 2H) , 7. 84 (ddd, J = 1. 8, 7. 5, 7. 7 Hz, IH) . 

^nmi ab'^i^2 3) 

• ##f!j6lClBit(D:^feiCipCT. 'fb-^tJ A (70 rag. 0.23inmol). ^^Xj^y =^^}\^ 

^^7>'^(57 mg, 0. 47 m!A)1i^h\^-km 2 3 (11 mg. W 15%) ^#/c:„ 

FAB-MS m/z: 297 [M+H]*; ^H-NMR (CDCI3) 6 (ppm) : 2.44 (s. 3H), 2.48 (s, 3H), 

7.26- 7.52 (m, 8H), 7.60 (m, 2H). 

^nm 8 24) 

^nm^\zMM.(r)1jmdi^^x. >fb-a-t>A(2.oo g, e.esmmoi). *5j:t>'3-7 

/lx;^-n7 3::=^/V5j?7i^^(1.87 g. 13.4 mmol)/6^Mb'a-«l^2 4 (1. 76 g, ItX^ 84%) 

APCI-MS m/z: 313 [M-H]"; 'H-NMR (CDCI3) 6 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H), 
7.14 (m. IH), 7.28-7.51 (m, 8H). 

6 \zMWl<O^M^^ 'fb-a-tl A (2. 00 g, 6. 68 mmol) . *d j;t^ 3 - 
D n ^ ^/^7j?7 (2. 09 g. 13. 4 mmol) ejib-n-^J 2 5 (1. 92 g. 87%) ^ 

APCI-MS m/z: 329 [M-H]'; 'H-NMR (CDCI3) 6 (ppm) : 2.43 (s, 3H), 2.48 (s, 3H), 
7. 28-7. 50 (m, 8H) , 7. 69 (dd, J = 1. 5, 1. 6 Hz, IH) . 

0mi\6\ZBM.<D:^m^^\:^X. {b'^tlA(20 mg, 0.067 mmol). i$XX^3--f 
ti^'7jL=:-/V^syym26.8 rag, 0. 134 mol)t)^^it^m2 6 (4.9 mg, 20%) 

APCI-MS m/z: 373 [M-H]-; 'H-NMR (CDCI3) 5 (ppm): 2.43 (s, 3H),.2.48 (s, 3H), 

7.27- 7.46 (m, 4H), 7.49-7.58 (m, 4H), 7.84 (dd, J = 1.6, 1.6 Hz, IH). 
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mmi 1 1 ab-a^ti 2 in . 

##f!j6lc:|Sfto:^^lc:pCT. {b'g^ii^A(2.00 g. 6.68 mmol). i6^XJ^3-?^ 
^/^7:ii:=:;^7}?7^^(1.82 g, 13.4 nmol) ;0^^'fb'a-t/ 2 7 (1.73 g. ]\^m 84%)^ 

APCI-MS m/z: 311 [M+H]^ 'H-NMR (CDCI3) 6 (ppra) : 2.39 (s, 3H), 2.44 (s, 3H), 
2.47 (s, 3H), 7.24-7.38 (m, 6H), 7.48 (m, 3H). 

2 {it^!^2 8) 

T jyzc :=:/l^# 7 (19. 6 mg, 0. 134 mmol) -fy^hWl,-^^ 2 8 (5. 5 mg, 26%) 



«-0 



APCI-MS m/z: 320 [M-H]"; 'H-NMR (CDCI3) 6 (ppra) : 2.44 (s, 3H), 2.49 (s, 3H), 
7.29-7.39 (m, 3H), 7,48 (m, 2H), 7.55 (d, J = 7. 7 Hz, IH), 7.71 (d, J = 7. 7 
Hz, IH) , 7. 82 (d, J = 7. 9 Hz, IH) , 7. 98 (br s. IH) . 

nm\ 3 {.Kc'^m2 9) 

l=#^!l6{CfBiJ(D;^&iC^CTs 'fb-a-^A(20 mg, 0.067 mmol), *5j;t/ 
3,4- -yyjV-^ P 7 re ^/k/i^' y (21. 1 mg, 0. 134 mmol) ii^ ^it^^ 2 9 (8. 4 mg. 



J|X^ 38%) ^#fc 



Co 



APCI-MS m/z: 331 [M-H]-; 'H-NMR (CDCI3) 6 (ppm) : 2.42 (s, 3H), 2.48 (s, 3H), 
7.19 (m, IH), 7.28-7.39 (m, 4H), 7.48 (ra, 2H), 7.56 (m, IH). 

0^m6\^mM.(D:^m^^CX. it^mAiZQ mg, 0.067 mmol). *5j;t)? 
3 , 5 -i^yjU:tuysi=^/\^^7 1 mg, 0. 134 mmol) id^b-fb-^t? 3 0 (9. 9 mg, 

ifc^ 45%) ^^#fCo 



APCI-ie m/z: 331 [M-H]"; ^H-NMR (CDCl,) 6 (ppm) : 2.42 (s, 3H), 2.48 (s. 3H), 
6.88 (m, IH), 7.18, (m, 2H), 7.28-7.39 (m, 3H), 7.47 (m, 2H). 

■nmi 5 (it^!^3 1) 

6 \^mW.<0:^WiliZ.mCX . {b'a'#>A(20 mg. 0.067 mmol). *5J;U^ 
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2,4- v^7/V:t n 7 ^^^(21. 1 mg, 0. 134 mmol) ^it^<!^ 3 1 (9. 1 mg, 

i^m 41%) ^#fCo 

APCI-MS m/z: 331 [M-H]"; 'H-NMR (CDCI3) 5 (ppm):- 2.41 (s, 3H), 2.46 (s, 3H). 
6.86 (m. IH), 6.95 (m, IH), 7.26-7.39 (m, 3H), 7.48 (m. 2H), 7.83 (m, IH). 
##^y 1 6 (it^m 3 2) 

• #%^!)6lCfEi60^&l-^CT. {b-a-tl E (2. 88 g, 7.76 mmol) joit^ 2 - 
:tuya:.=^/U:f.yym2A7 g, 15.5 mmol) /S^^j^b-^tl 3 2 (1. 21 g. Um 72%)^ 

APCI-MS m/z: 387 [M+H]*; ^H-NMR (270 MHz, CDCI3) 5 (ppm) : 2.33 (s, 3H), 2.47 

(m. IH), 2.76 (m, 2H), 3.47 (m. IH), 3.72 (s, 3H), 7.08-7.46 (m, 8H), 7.81 
(ddd, J = 1. 6, 7. 4, 7. 4 Hz, IH) . 
1 7 ({b-a-tl 3 3 ) 

« 

0^^m 1 6 t?# e>tl/fc jb-a-'^ 3 2 (1. 02 g, 2. 64 mmol) ^ T H F (30 mL) fc^^ U> 
7K^tTx T^BitV^^-i^T/l^^^^J^iSO.Omg, 1.32 imnol)^*a;t. ^^fiX* 1 Btf^l 

mWi^fz.. ^ic, ^m^^^^i- h]}9J^ -10 TKfp^i^Co. 5 g) ^M:ts MUX* 3 

(238 mg, liX^ 25?i) ^WCo 
APCI-MS, m/z: 359 [M+H]'. . 
##^J 1 8 (it^m 3 4 ) 

1 7 -e# b tl'fd'fti'n 3 3 (238 mg, 0. 664 mmol) ^ v^^ n n ^ (10 
tsL)i,Z.mmU fT. • 'T-^:xii3!j7m^(0.422 g, 0.996 mmol)^jjP;t. "^UX 

^/V = 2/1) T'UMi-S n iJlct 0 > {b-^tJ 3 4 (120 mg, JiX^ 51%) ^#fc„ 
^jiM6 3 (MWill) 
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2 8 6. 8 g :^XUm^MW^ 6 0 g ^U-n- r^t- 1 Kn ^i/^ n tVU-fe/Pn 



2 0 



mg 



14 3.4 mg 



3 0 



2 0 0 



mg 



mg 



0 . 6 in g 



m g 



it^!^ 2 2. 4 0 g ^ffl v\ mmm 2 2 jcis«c(o;^^tc2p ex. ^ib^^j ( 1 



fcfc«9?&t4^:^2 0mg^'^Wf 5) ^#5 

\\:.^m2 2 



2 0 



mg 



»!l6 5 (^»J3) 
^^^J 2 4 ) 



14 3. 4 mg 



3 0 



2 0 0 



mg 



m g 



0 . 6 m g 



mg 
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• 



1 0 



m g 



m g 



2. 0 0 mL 



f!i 6 6 (M^JfiJ 4 ) 



^^J 3 5 ) 



2 8 6.8 g is XXJ^m^MWtB 6 0 g^iS-^U ^itbt-t Kn ^as^iXT^D tVwir/vn 
1. 2 g^;!jnx.Tlii-^U =^8mm(D^<^tofc:?T^:^ (^TKIi^RT- 1 5M) 

X^^r^^^ToT. ^^J (l^fefc:«)^t^:9-2 0mg^lr^W1-S) ^#6o 



m:^ it^m 3 5 



2 0 



mg 



14 3.4 mg 



3 0 



mg 



m g 



0.6 mg 



2 0 0 



mm 6 7 (^^Jf !j 5 ) 
^^J Wb^i^ 3 7) 
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it^^ 3 7 




2 0 



14 3. 4mg 



3 0 



m g 



mg 



Q ■ 6 m g 



2 0 0 



mg 



M6 8 (M^Jf!l6) 



aM^J ({b-a-fe 3 9 ) 



y atK^^^^^p ur p 6 tcpsufc^^ i^.^^WTK'C^l:^ i o o o 



^b-^ij 3 9 



^ 2 m g 5 ) 



1 0 



mg 



m g 



2. 00 mL 
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1. 



•1^^ ( I ) 



R2 

\ 



(I) 



-NR'R« [^Ef, R^*5j;t;R»{il^— ^iTctt^J^^oT. tK^JI^^. g^t>U< 
(i#^g^O<g;aT/U=3f/K g^t> b< (t^^g^oM^T^u-^Jr^/K g^^> b< 

7K»l^^^ gifet> L < ^il^gm<^^sifcT/^=3r/v^ g^t) b < ti#gm<Dis^r;vy 
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-C (=W^) j-^^ WHi^^iii^^fcfififit^l^^^^t. R^^iTK^i^ 

« 

* fc fiR ^ i R ^ o T 

100 



-SOgNR^^R^i (^"f^ R2°*5j;tJ^R'Mi-^ttmSirlBOR'^i3j;iO^Ri^^ 

f\^-^tz.\^w%h\^<\'mmM<ommm^^m-) ^^-r:. -nr^^r^* c^«f. 
m©T y giit> L< (i^^g^o^^^^. b< \mm^<of^r jvzi 

^gJfe(DTy-/^T^/^^1-) ^fcLti-SO^R^" Cuff's R'^li:g^'bb<(4 
^m.^(n>&T)Vi^}\^. g^^> L< {4^gm©iSaT/V-^^/v. gm^ b< (i^g 
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2. Ri;6v 



1 «IB«o^ 




^Jr^^/v-^fctt-c (=w) R5 (^ifi^ W*JJ:t;5RSfitutBi:ll^i?fc-5) -C^^ 



1 ^IS^O^J 



8. RH^imU'i-. 



-C (=W^) R^^ W^*5j;t;R^2ft^tV^ttMlB^I^^T'fc6) "C*fc§ 



If ^(^^HB 1 



7 iic^VN-fn;5^cE^<^«5^J, 
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6) -efe'5lf^(D^riS!L'-73gc»V^-f;Jt;6^cEte(^^MjS^k 

1 2. R^2;5S{g;0T/V^/WTS5^lf^<^^iaB8*fc:fi9^fE«iCD^M^Jo 

Mo 

1 5. R3;ismt> U< (i^g^<^«r/^=¥;l-T*fcSft^©^fflMl ~ 13^ 

1 6 . R «;asM|^{g}^T;w=3r/v-C'fc5ft*o^ia^ 1 ~ 1 3 ^(DV^■f ttd^lc:^^ 

18. R ^ u < it0m^(D T y -/^* ftgj^ 'b l < 

2 0. R^.hR*^5-^tc?^£oT 

- (CR^^^R^^^) „i-Q- (CR^^°R^*°) (^"t". Q. R''\ R''^. 

Ri6c^ Ri6D^ mi*3j:t)^m2j;i<etbmMi2^i^^T*fe^) t:m'rm^<Dm.m 
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IJ. 




1-1 smm^-fhm^umom 

2 1. R'tR'i^-mcfj:^X- (CH,) „,-Q- (CH^) (^^^ 



i 




IJ, 



2 3. mM(DmBMi^2 2m(D\,^irtif)^{cm^(Di^TiyTy^v >m^^w-t.fat 
(Eg 5) mmMo 



2 4. -IS:^ (I A) 



r2A 

\ 



r3A N-N 
(I A) 

<5^-/^*fc(4-C (=W) R= {^^^ W*5J:0R^(l^tbmtuiBi:|^»T*feS) 
•C'fc-S^^. R2\ R^^*5j;TJ^R^^«^tt-^tt|u|BR\ R^^i:UR^tmmX 




-efe 5 ^ t > R ^ J; u^R ^''ii^ti^titmR ""^xxj^R't mm-r^ 

(C) R'^Sg^i^ t<(i^g|^cOTy-/VT-fe^^ts R^^fi-C (=W) R^ 
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':j3j:U?R«i:I^^T'fe5) t:mirl. — (CH^) ^NR^^R^^ (^•f'. k«MIB 

fcfi- (CH^) ^NHc (=o) R'° (.^^. k\mtitmmxh'o. R'^'im 
BR'' tmmxh^) ^mu R^^itm^R* tmmvh^} xm^M'^r^Jr 

2 7. R^^Sgmt>b< (t^m^(DTy-/U'l?fc5li*©^IS02 4^fcfi2 5 

2 8. R^mm^hv<{t^m^<oy:i^=^/^xh^m-^<DmmB2 4^tc\t2 5 
^E^<^^T e;?T y >m^^t. t.\iL^<Dmm.^^\^w^ ^^^^ 

3 0 . R^f)m^^BT;\^^J\^Vh^m^(0^mB 2 4 ^fcfi 2 5 «|B^(D^T 

3 1. R^7!}^-C (=W) R= (^tf. W*5J;t;R^t«tumtlflBi:|^^T*fc6) 
T*fe -5 it^<D^ffiM 2 4 ^ fcfi 2 5 :^|EicO^T i^T y fc:(*^(^E 

3 2. WdS^^iIi^-efe6it^(D^IS^3 13StE«tO^Ti^T/y ^^^^^*fc: 

3 3. R=;5S-NR^R« (^ff"^ R'is^nR^it^h^^ihmBtmmxh^) xh 
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•3 5. • R'^^H60T/V^/^-efc<5lf^(7)^|SB3 4^tBit(D5^Ti^Ty']; 
3 6. R'^;5SS^^jU< {^^m^(D{gaT/^dr/^-Cfc6it^co|STO2 4~3 

3 7. R3A;65- (CH2) ^NHSO^R^^ (^tf, k*5 J;U?R 3B(i^tt-^tbM 
iai:I^^-efe6)> - (CHJ 3,NR^<=R«^ k. R^^^^Jcfct^RS^tt-ttt 

•e^tltfBil^aX'fcS) (CH2) kNHC (=0) R''° (^cfj^ 

•0^R'°}«tt-?r*tlMIB<i:i^^T'fc'5) T*fc^ff^(^^H02 4~3 S^goVNftl. 

3 8. R^A^s- (CH2) ^NHSO^R'^ (^"f". k*5 J;tj«R3«tj:-?:tL'ettM 

4 0 . R'^'^im^h b < \t^m^<DT V -/\^x-h^m^(DmmM 24-33^ 

:=^/WT'fc6ll^(D^|g||2 4~3 8^(DV^-f;n/;&=»^^:|aic0^7i^Ty'y ^-^^i^ 

« 

4 2. R*^;5S7i::^/^'e|j5it*O^ia02 4~3 8 3g(DV^-f tl^4il|ait(D5^ 



106 




4 4 . %^^(D 



2 4-4 2^m^-f;h.;6^lil|B^(^f-Tv?T)/y y^##:*fc: 



4 5. If ^(D^H^ 2 4 ~ 4 2^(7)V^-f:^t;6^^-IB^(^^Tv?T>^y >^^^^^;rc 

4 6. it^O^IS^ 2 4 ~ 4 2mo\^^-rtht^cUm<D^Ti^Ty^ ]) ymMW-'^fc 

4 7. it*<D^IS^ 1 ~2 2^(7)V^-fi^;^^^^^:tBic<^^Tv^T>^y vf|##:*fcfi 

E g 5 

5 0 . Mm^^^>:yE g 5 PlS^^J(7)M5tOfcJe)(7)|f^(D|5IS^ 1 ~ 2 2:®<DV^■f 

5 1. m^(Dm&$S2 4~4 2^0^^Ti^;O^{-fB<c<^^Tv^T>^y y^^^^fc 

5 2 . ft^<^^ll^ 2 4 ~ 4 2 m<O\f^'ftlMz.m^0^T-J7 ]) ymMW-t.tc 
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5 3. if^(D^fflM^--4 2^©v^Ti^;6^^c:|B^(D^T^y'y yU^W-'^tc 



2 4~4 2^(DV^ 



5 5. 



2 4~4 2^ 



5 6 . ^M<D^3tOfci6<D|f^COSH||2 4~4 2:^C9V^-f t^;^i^tCffi^CD^ 
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are effective in the pharmaceutical use, though it includes preparative 
examples. Thus, these claims are inadequately supported by the 
description. 
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